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Patents pending 


“VARI-TILT’ — instantly, whenever 
you need to fine-tune beamtilt for 
optimum signal focus below the 
horizon. 


Do it in seconds, before installation 
or when on the tower, with Antenna 
Specialists’ unique new “VARI-TILT” 
omni-directional base antennas with 
Variable Electrical Beamtilt (VEB), 


Simply insert an oranary hex 
wrench at the 
antenna base, and 
observe the direct 
reading calibra- 
tion rod through 
the observation 
port provided. 
Then, with a twist of the wrist, adjust 

beamtilt to your 
exact requirement 

from —3°to —8°. 
Simply ingenious! 
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fi 


for any negative beamtilt pattern 
from 3° to 8° below the horizon. 


radome or changing of jumper 
cables — maximum convenience, no 
possible loss of weather-proofing. 


TACS, ETACS, GSM, paging and 800-900 
MHz trunking systems. 

ASPD977 — 824-896 MHz 

ASPA977 — 806-899 MHz 

ASPJ977 — 372-960 MHz 


Power: 500 Watts » Gain: 8% dB 
(+%2 dB) + VSWR: 1.5:1+ Vertical 
beamwidth: 7°. 


Rated wind velocity (RS-329): 165 mph 
* Length: 14.4 ft. « Weight: 35 Ibs. 


a memoer of The Allen Groug Inc. 


the antenna specialists co. 


a= New “VARI-TILT”” 
“| base antennas with 
Va riable Electrical 


_ can adjust anywhere 
in 30 seconds. 


Adjust beamtilt for optimum null 
|| precisely in seconds. 


Only a single model required 


Does not require removal of 


Three models available for cellular, 


Electrical Specifications: 


Mechanical Specifications: 


Typical patterns: 
2 


30500 Bruce Industrial Parkway, Cleveland, OH 44139-3996 « Tel. No. 216/349-8400 « Fax No. 216/349-8407. 


x Copyrignt 1992 by The Antenna Specilises Co 
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Control six base stations 


Compact 6-line/4-frequency desktop console 


C lear your desk of consoles 
by combining up to six 
tone-remotes into one compact, 
self-contained, dispatcher-style 
console—Vega’s Model C-1614. 
The C-1614 is also an attractive 
replacement for older, more ex- 
pensive, multiline consoles. 

With the C-1614, four func- 
tion tones provide frequency or 
wildcard selection (1-of-4 or 
paired operation) on each of six 
remote base stations. The con- 
sole operates on any two-wire 
or four-wire line (including 
four-wire duplex). LEDs indi- 
cate line activity. 

Two volume controls are 
provided—one for the selected 
line and the other for the 
summed unselected lines. 

The standard C-1614 in- 
cludes a desk microphone. The 
C-1614H includes a handset 


and cradle, and the wall-mount 
C-1614W is equipped with a 
handset and hangup cup. 


Options 
@ CV-3 clock/audio-level 
bargraph 


@ DTMF-12 12-button 
DTMF-pad encoder 


m FS-1 footswitch 
m@ HE-1 and HE-2 headsets 


m= LP-6 gas-tube lightning 
protector for six two-wire 
or four-wire lines 


= MG-3 gooseneck micro- 
phone 


m@ MK-3 maintenance kit 
(extension cables to ser- 
vice boards) 

Circle (4) on Fast Fact Card 


= PTT-3 panel-mounted 
PTT switch 


@ SP-3 external speaker (for 
unselected audio) with 
amplifier and notch filter 


Dial Vega’s new 24-hour 
automated FaxBack system at 
1-800-274-2017 for additional 
information on the C-1614 or 
other Vega products, or call 
1-800-877-1771 today for full de- 
tails. 


WIVEGA I 


a MARK IV company 
Signaling Products Group 


9800 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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features 


10. Digital technology 
serves two-way radio 
communications 


Tim Twolidg and Vicki Griesser | 


Linear predictive vocoding car- 
ries digitized voice on radio 
communications channels. 
How users migrate to digital 
technology has an important 
bearing on choosing among the 
three access methods. 


26 Microprocessor enables 
ultra-broadband 
transceiver 
Richard L. Abrahams 
Microprocessor applications 
solve ultra-broadband portable 
FM transceiver design prob- 
lems. Dynamic calibration vir- 
tually flattens deviation vs. 
frequency. 


34 Technology trends in 
logging recorders 
Don Bishop 
Analog recorders have plenty 
of market to serve, though the 
trend favors digital recording 
and solid-state storage media. 
How rapidly storage media 
prices drop may control how 
fast the use of digital record- 
ing grows. 


50) Use pressurization to 
protect RF feedlines 
Lloyd A. Keyser 
Pressurized nitrogen or de- 
hydrated air protects valuable 
RF transmission lines from 
moisture that may enter at con- 
nectors. joints and punctures. 
Here are the advantages and 
disadvantages of the various 
methods. 


On the cover: Processing gives a digital look to 
a picture of portable two-way radio use. See Tim 
Twohig and Vicki Griesser’s article on page 10. 
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Tower lighting. 


66 News 


Systems integration thrives in 
public safety. 


69 ACT update 
ACT reaches out to techni- 
cians in new areas. 


70 Regulating technology 
Private carriers want to serve 
individuals. 


72 New products 
Shinwa Communications of 
America. Setcom and 
Surecharge Industries are the 
“Readers’ Choice.” 


78 Literature 


79 Feedback 
PCN receives favorable 
marks. 


$0) People 
$1 Calendar 


82 Classified ads 


98 Ad index/hot line 


Find advertisers quickly. 


99 What do you think? 
RCC vs. private carrier paging. 
©1992 Mobile Radio Technology (ISSN 0745- 
7626) is published monthly for free to quali- 
fied individuals by Intertee Publishing Corpo- 
ration, 9800 Metcalf, Overland Park, KS 
66212-2215. Second-class postage paid at 
Shawnee Mission. KS. and additional mailing 
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Box 12960. Overland Park, KS 66282-2960. 


The Eliminator 


The X-Tra Talk 12-Volt Adapter F or 2-Way Radios. 


Now you can operate your two-way portable radio from your Why put a drain on your radio battery when you can tap into 
vehicle for as long as you want. No worries about power drain or your vehicle*s power source? Save your battery for those require- 
related weakening of signal. ments away from your vehicle. 

With Centunon’s new X-Tra Talk battery eliminator (patent The X-Tra Talk battery eliminator. Another example of how 
pending). you simply plug the adapter into your vehicle's Centurion leads the way in new product innovation. 
cigarette lighter or any other 12-volt power source. Call us toll-free at 800-228-4563 for the name of your 

You get: nearest distributor. 


+ Maximum power output from your radio 

+ Extended battery life 

* Protection against reverse polarity and current surges 

* Compatibility with virtually any popular two-way radio 


CENTURION INTERNATIONAL, INC. 
P.O. Boy 82846 
Lincoln, Nebraska 68501 » LSA 
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UHE-TV sharing 

Spectrum allocated for UHF-TV 
broadcasting has been shared by land 
mobile radio system operators in the 
largest U.S. cities for many years with 
great success. 

FCC approval for additional sharing 
has been blocked by broadcasters who 
want spectrum for future advanced tel- 
evision (ATV) service, including high- 
definition television (HDTY). 

Because ATV broadcasts may require 
additional frequencies, they would be 
broadcast on second 6MHz channels as- 
signed to each TV station in the coun- 
try. According to one plan, these sec- 
ond channels should be assigned only 
in the UHF band (not in the VHF band), 
a suggestion we endorse. 

Each TV station's present transmitter 
would remain on the air to carry NTSC 
broadcasts. (NTSC is the name of the 
current U.S. broadcast TV technology, 
named after the National Television 
Standards Committee that formulated 
the video and audio broadcasting 
standard.) 

The FCC would give each station five 
years to apply for a license and construct 
the new transmitter and another 15 years 
to broadcast simultaneous NTSC and 
ATV programs. 

Here’s the way we would like to sce 
it done: 

» The TY station must apply for an 
ATY license within two years or forfeit 
its ATV channel. 

» A station with an ATV license 
must begin ATV broadcasting within 
three years of the license grant or for- 
feit the ATV channel. 


» Only UHF channels will be as- 
signed for ATV broadcasting. 

» Within 15 years of beginning ATV 
broadcasting, the station must cease 
NTSC broadcasting and stay on the 
ATY channel or cease ATV broadcast- 
ing and stay on the NTSC channel. 

Why do we want to see it done that 
way? 

VHF spectrum that TV stations oc- 
cupy would be freed for other uses (in- 
cluding land mobile radio, we hope) 
when broadcasters with successful ATV 
operations choose to shut down NTSC 
transmitters. The upper VHF channels 
(channels 7 to 13) are ideal frequencies 
for land mobile, and we advocate mak- 
ing some of these frequencies available 
to land mobile radio system operators. 

VHF-TYV broadcast operations have 
migrated to UHF in other countries, 
most notably in the United Kingdom. In 
the United States, ATV can offer the in- 
centive, and FCC regulation can set the 
timetable for a similar migration. 

Stations declining to initiate ATV 
service will relinquish their second 
UHF channel assignments, some of 
which then could be shared by land mo- 
bile radio users. 

It is deplorable that spectrum require- 
ments for radio communication go un- 
fulfilled while the uncertain future of 
ATY broadcasting is deliberated. Im- 
plementing ATV service in a way that 
frees valuable VHF spectrum is a 
worthwhile course to follow in the 
meantime. 


No telco SMRs 

The FCC has terminated a rulemak- 
ing proceeding initiated years ago that 
proposed to allow wireline telephone 
companies to own specialized mobile 
radio (SMR) systems. Current rules do 
not allow such ownership. 

The agency terminated the proceed- 
ing because the record was stale. There 
have been so many changes in the SMR 
and telephone industries that public 
comments submitted years ago are no 


longer useful, according to the 
commission. 
Nevertheless, an FCC document 


reads that the commissioners believe 
prohibiting wireline telcos from owning 


SMR systems continues to be useful. 

The rule may be changed in the fu- 
ture if the SMR industry continues to 
consolidate and if the commissioners 
can satisfy themselves that permitting 
wireline entry will not harm 
competition. 

Five wireline telcos currently own 
SMR systems thanks to FCC rule 
waivers. They acquired their systems as 
part of larger acquisitions of paging and 
cellular telephone businesses. 

The waivers that were granted pend- 
ing the outcome of the rulemaking 
proceeding expired when the proceed- 
ing was terminated, and the FCC rul- 
ing means the telcos will have to divest 
themselves of their SMR systems. 

Or does it? 

Actually, the telcos may re-apply for 
waivers and attempt to show that their 
continued ownership of the SMR sys- 
tems is in the public interest. 

Few people believe telcos want to own 
a small number of SMR systems, yet 
many believe telcos would be interest- 
ed in buying multiple digital cellular 
SMR systems envisioned for the 
mid-"90s. 

Whether they quietly divest them- 
selves of the SMR systems they now 
own may not be a measure of the tel- 
cos’ desires to enter the SMR industry 
in a big way. Those desires will be re- 
vealed if they petition for ownership 
privileges again. 

—Don Bishop 
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THE KEY 
TO A BETTER 
MOBILE RADIO 

INTERFACE 

IS NO KEYS 
AT ALL. 


Icon-Based Data Communication from Transcrypt. 


Introducing the first touch-screen data communication system 
specifically designed for the rigors of mobile operation— 
TransPulse from Transcrypt International. 

TransPulse eliminates the keyboard for most functions. 

To operate, the user simply presses icons that appear on a display 
screen mounted in the vehicle. This simple system greatly reduces 
training time. Customizing TransPulse for specific applications is 
easy, So your system and the people who use it will be on-line in 
no time. And because TransPulse is DOS based, it runs any IBM 
PC compatible software, 

What's more, TransPulse is built to withstand the power fluc- 
tuations that can damage other systems, such as laptops, which are 
not designed specifically for mobile use. 

And it’s rugged, so it can survive the hot/cold, dusty vehicu- 
lar environment. 


If you want to get your fingers on a better mobile data com- 
munication system that’s easy to use and built to be used for years 
to come, you want TransPulse from Transcrypt International. 


FOR MORE INFORMATION, CONTACT TRANSCRYPT 
INTERNATIONAL AT 1-800-228-0226, EXT. 14. 


THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 
1620 North 20th Street, Lincoln, NE 68503 (402) 435-4400 FAX (402) 435-6780 
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Tower lighting: 

Although much of Patrick Feller’s let- 
ter (See last month’s column.) confirms 
information presented in my June arti- 
cle “Using White Lights To Mark Ra- 
dio Towers,” and a portion of it simply 
restates the Federal Aviation Adminis- 
tration (FAA) specifications, there are 
several points within his letter that re- 
quire technical clarification. 

These points could—and preferably 
should—be discussed in greater detail. 
but because space is limited in this 
column, a few paragraphs will have to 
sulfice. 

» Fresnel vy. parabolic lenses— 
Beam spread primarily is a direct fune- 
tion of the ratio of the source or plasma 
size and the optical element's focal 
length, i.e., a Fresnel lens or a cylin- 
drical parabola, and is related by the 
equation: 


Bs @ K tan! (Se/ Ff) 
Meloille Raclio 
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where 
Bs = beam spread 


K = empirical constant 


Sg = source gradient 


F/ = focal length 


In comparing the EG&G FlashGuard 
2000 to a Fresnel lens system, these ra- 
tios differ by approximately a factor of 
2, and so do the measurements. Our 
most efficient Fresnel lens design main- 
tains a beam spread of about 8° to II°. 
The FlashGuard 2000 has a beam 
spread between 3° and 5° around a 360° 
horizon. 

We could not improve the Fresnel lens 
beacon’s performance by reducing the 
helical flashlamp source's size and/or in- 
creasing the Fresnel lens size to de- 
crease the beam spread to less than 
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about 8° and still achieve the 20,000 
candela required without excessive heat- 
ing and reduced system life. 

The unnecessary increase in beam 
spread simply is a waste of energy that 
is proportional to the integrated arcas 
under the vertical beam profiles. 

Figures | and 2 in the article are not 
exaggerated. They are substantiated and 
supported by measurement and visual 
observation. 

Furthermore. the simple hypothetical 
exercise of comparing this type of Fres- 
nel lens with its equivalent toroidal lens 
illustrates the cause and considerable 
extent of light scattering and transmis- 
sion loss. 

It is true, at any rate. that less than 
perfect atmospheric conditions can dev- 
astate a beam profile image’s integrity. 

> Corona and ozone—Corona 
produces ozone. 

Today's fashlamps are fabricated 
from several types of doped quartz that 
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do not transmit below 220nm, thereby 
climinating ozone production from 
ultraviolet (UV) light output. EG&G 
flashlamps cut off at 330nm. 

Nevertheless, external high voltage 
trigger Wires used in other flashlamp 
systems do produce corona, resulting in 
ozone generation. Tests verify this 
statement. 

Tests also verily that the FlashGuard 


2000 produces less than 17 parts per bil- 
lion of ozone, that number being the 
lower detection limit of the available test 
equipment. 

» Lens matertal and temperature— 
Mr. Feller’s letter did not indicate the 
internal lens temperature reached dur- 
ing operation (ambient plus rise), so it 
is unknown what the safety margin is 
on an acrylic with an 80°C (176°F) sta- 


STS MOBILE 


COMMAND CENTERS’ 


+. Disaster: * Search & Rescue’* Emergency + Special Investigation + Training * 


Our expertise in designing and 
equipping professional-quality, 
custom-use vehicles is unrivaled in 
the industry. For more than two 
decades, STS has provided specialty 
units for a wide variety of appli- 
cations, including trailer-trucks for 
remote television production, 
satellite news gathering vehicles, 
and mobile command centers for 
law enforcement and public safety. 


Featuring: 
* Custom Design, Quality 
Fabrication 
* Built-In Communications Control 
Centers 
* Engineering & Integration for: 
Mobile Radio & Telephone 
Systems 
Antenna & Computer Systems 
Video/Audio Systems 
* Optimum Operating Efficiency 
* Built-In AC Generator 
* Commercial Stock Chassis 


Jall the STS HOTLINE with 
your requirements today: 
1-800-879-1787. 


Skaggs Telecommunications Service, Inc. 
5290 South Main » Murray, Utah 84107 
(B01) 261-4400 © Fax: (801) 261-1580 
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bility characteristic. 

Tests have indicated that under cer- 
tain conditions (100°F ambient), the 
operating temperature could reach or 
even exceed 175°F. The FAA specifica- 
tion is for operation in 55°C (131°F) am- 
bient environments. 

The UV-stabilized acrylics used in the 
FlashGuard 2000 have a continuous 
service temperature (CST) range of 
118°C to 130°C (245°F to 265°F). 

> Flashlamp life—The EG&G Flash- 
guard 2000 beacon system was in de- 
velopment for two years prior to 
introduction. 

EG&G is the only flashlamp design- 
er and manufacturer among the strobe 
beacon suppliers, and the flashlamps 
used were designed and tested careful- 
ly for performance and reliability. 

We are confident that the flashlamps 
perform well, as there are several hun- 
dred FlashGuard systems installed and 
operating in the field. We offer a two- 
year warranty to back this up. 

Finally, the xenon flashlamp was de- 
veloped in the 1930s by one of EG&G’s 
founders. EG&G always has been a 
world leader in Mashlamp design and 
manufacture for industrial, medical and 
scientific applications. 

Lew Wetzel 
Senior Sales Engineer 
EG&G Electro-Optics 
Salem, MA 
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The two toughest problems on the job 
are: 
(1) cold weather. 
(2) equipment on the shelf, waiting 
for parts that are on back order. 
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Energy Systems 
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The toughest problems on the job 
include: 
* meeting expanding needs with so 
little spectrum flexibility. 
* keeping a maintainable fleet with so 
many changes in equipment. 
James W. Crate 
Shell Oil 
Deer Park, TX 
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Digital technology serves 
2-way radio communications 


Linear predictive vocoding digitizes voice on radio communications 
channels. How users migrate to digital technology has an important bearing 
on choosing among the three access methods. 


By Tim Twohig 
and Vicki Griesser 


Digital voice modulation may relieve 
land mobile radio channel congestion, 
increase data transmission capacity and 
add advanced features. 


Digital enhancements 

» Audio quality—New linear predic- 
tive voice encoding (vocoding) tech- 
niques and forward error correction im- 
prove digital audio quality. 

Semiconductor technology advances 
have produced digital signal processors 
(DSPs) that execute millions of instruc- 


Twohig and Griesser are systems engineers at Mo- 
torola, Schaumburg. IL. 


GOOD 


AUDIO 
QUALITY 


POOR 


STRONG 


Figure 1. Digital audio quality surpasses analog quality as the 
radio signal weakens. At the fringe of the coverage area where 
analog audio quality suffers from noise and fading, digital audio 
with forward error correction can be much better. 


tions per second. Linear predictive 
coders use the DSPs’ processing power 
to convert the analog voice signal to a 
digital signal using computational ap- 
proximation. This processing type pro- 
vides digital audio quality comparable 
to analog. 

Digital systems can provide uniform 
audio quality throughout more of a sys- 
tem’s coverage area. Near the transmit- 
ter, digital and analog audio quality are 
comparable. At the coverage area fringe, 
where analog audio quality suffers from 
noise and fading, digital audio with for- 
ward error correction can be much bet- 
ter. (See Figure 1 below left.) 

As the radio signal weakens. noise 
and fading cause digital bitstream er- 
rors. The digital receiver compares in- 
bound information with codes that cor- 
rect bitstream errors to reconstruct the 


transmitted audio (or data message) 
accurately. 

> Data capability—Digital technolo- 
gy can increase a radio system's data ca- 
pabilitics in a number of ways. 

On a digital system, voice and data are 
transmitted in digital form, making it 
easier to integrate them. Data and voice 
transmissions can be carried on a sin- 
gle channel without one interfering with 
the other. 

Digital modulation schemes support 
higher data transmission rates than to- 
day’s two-state frequency-shift keying 
(FSK) modulation. Some of the next- 
generation digital systems will use mul- 
tistate modulation techniques such as 
quadrature phase-shift keying (QPSK) 
and quadrature amplitude modulation 
(QAM). 

These modulation techniques allow 
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Figure 2. Pulse code modulation (PCM) samples the analog voice 
signal many times per second. Each sample is used to recon- 
struct the analog signal. At a rate that maintains high voice qual- 
ity, PCM sampling generates more data than can be sent over 


a 25kHz-wide radio communications channel. 
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higher data rates by representing multi- 
ple bits with each state change. Using 
higher data rates makes applications that 
are too data-intensive for two-state 
modulation more practical. Some appli- 
cations include data transmissions to 
and from laptop computers, peripherals 
and facsimile machines. 

» Spectrum efficiency—Digital tech- 
nology can carry more communications 


on a given amount of radio spectrum, 
improving spectrum efficiency. 


Voice modulation evolution 
Long-distance telephone carriers 
were the first companies to digitize 
voice in the 1960s using 64kbps pulse 
code modulation (PCM), 
PCM samples the analog voice sig- 
nal level 8.000 times per second. Each 


If you ever DF from 25 to 1000 MHz 
and need to do it unobtrusively, 
you'll want the TD-L8630P-II 


Hardly anyone will notice. 


This compact unit from 


Simrad/Taiyo provides 
radio direction finding 
capabilities on all fre- 
quencies from 25 to 
1000 MHZ (also 1.6 to 
25 MHZ with optional 
antenna). Easily 
portable, the unit 
comes with a camera 
bag sized case with 
shoulder strap. The 
unit also operates as a 
monitor receiver from 
100 kHz to 2 GHz. A 
hand-held antenna 
with pistol grip is 
supplied standard, or 


SIMRAD, Inc. 


19210 33rd Avenue West 


Lynnwood, WA 98036 


Telephone: (206) 778-8821 
Toll-free: (800) 426-5565 


69” SIMRAD 
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for covert operation a 
special flat antenna is 
mounted directly on 
the main unit. Bearing 
is indicated by a 
circular LED display 
and a meter shows 
field strength. Spare 
rechargeable battery, 
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charger and carrying 
case are included. 
Police, defense, 
security, and other 
intelligence operators 
no longer have to worry 
about jammed commu- 
nications. If you need 
to locate interference or 
other RF source, the 
8630P-II is the tool for 
you. And hardly 
anyone will notice. 
Send for complete 
information today, 

or call toll-free 
1-800-426-5565. 


Simrad. A name you can trust. 


sample is represented by 8 bits of digi- 
tal information that are used to recon- 
struct the analog signal. (See Figure 2 
on page Ll.) This coding method pro- 
vides voice transmissions over long- 
haul wires with minimum noise and 
distortion, 

When digital voice is sent over radio, 
the amount of data that can be sent over 
a given bandwidth is limited to provide 
acceptable performance to adjacent- 
channel users. With two-state digital 
modulation, it is impossible to transmit 
64kbps digital signals over a 25kHz ra- 
dio channel. 

In the 1970s, vocoding techniques 
such as continuously variable slope delta 
(CVSD) modulation accurately 
represented a human voice using only 
12kbps of information. This amount of 
data fits on a 25kHz channel with two- 
state digital modulation. 

Unlike PCM, which samples the ana- 
log signal’s level, CVSD samples its 
slope. The digital signal, made of binary 
(ones and zeros) codes, approximates 
the rising slope values with ones and 
falling slope values with zeros. (See Fig- 
ure 3 below.) 


1001111000110010100006 


Figure 3. Continuously variable slope delta 
(CVSD) modulation samples the analog 
signal's slope. The digital signal, com- 
posed of binary (ones and zeros) codes, 
approximates the rising slope values with 
ones and falling slope values with zeros. 


One bit of information represents 
each sample. Because CVSD vocoders 
degrade audio quality slightly, they are 
used only in encryption systems. 

PCM and CVSD convert analog voice 
to digital voice by approximating the 
analog signal. Linear predictive vocod- 
ing uses the DSP’s computing power to 
digitize voice by approximating the 
voice process. 

The physical process of producing 
speech can be viewed as the mouth, na- 
sal cavities and tongue acting to shape 
air impulses produced by the vocal 
cords (pitch is the frequency of these im- 


UlitraLink CABLE 
Solves many problems experienced by mobile installers. 


» Low-loss Tefion® dielectric 

+ Withstands high temperature 

* Fits standard RG58 size connectors 

* Easily removed dual shields 

« Used in our base and mobile antennas 


Cushcraft/Signals supplies a complete line of base and 
mobile antennas. Call us or your favorite distributor for 
fast delivery or our latest catalog. 

1-800-258-3860 - FAX:1-800-258-3868 


cushcraft/ Signals 


48 PERIMETER ROAD, MANCHESTER, N.H, 03103 USA» TELEPHONE: 603-627-7877 * FAX: 603-627-1764 » TELEX: 4949472 
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pulses) for voiced sounds or air noise 
from the lungs for unvoiced sounds. 
Linear predictive coding derives coeffi- 
SIGNAL ENERGY cients for a filter structure that approx- 
PITCH FREQUENCY imates this process. 

VOICED / UNVOICED The linear predictive coding process 
has several steps. (See Figure 4 to the 
left.) 

First, the analog signal is digitized us- 
ing 64kbps PCM. This digital stream is 
divided into relatively short speech seg- 
ments that the DSP processes. The DSP 
derives the filter coefficients that ap- 
proximate the speech pattern and sends 
them to the transmitter. 

Reconstructing the signal from these 
coefficients alone results in understand- 
able, yet mechanical sounding, speech. 

Audio quality improvements are 
+ DSP ASSIGNS PARAMETERS TO FILTER NETWORK TO achieved when the residual sequence, 

APPROXIMATE PHYSICAL MODEL which is the difference between the in- 


DSP APPROXIMATIONS: 


AS PARAMETERS ARE REMOVED, 
SIGNAL BEGINS TO FLATTEN 


. REMAINING SIGNAL IS KNOWN AS THE RESIDUAL put signal and the approximated signal, 
is transmitted. But transmitting the en- 


Figure 4. Linear predictive coding transmits filter coefficients that approximate speech i ‘ po Sa ean ach - “il ie 
patterns. Additional speech pattern information stored in the receiver is accessed by! fate requirement. which in turn al- 
residual sequence address codes and combined with the filter coefficients to improve ects this method's efficiency. 

the digital audio quality. To solve this problem, a table of 


Digital ANI 
| Introducing cSsc’s 1D-33 Encoder for Automatic Number Identification— 
Thi -C art, subminiature ANI board will stop the horseplay. and 


“end the stuck mikes. It includes a time-out timer and emergenyistatus 
messages as well as ANI; 


transmits the ID in a mere 
100 milliseconds. Fleet [€S¢|CONTROL siGNaL CORPORATION 


prices from $69 to $121. 1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
Call for brochure. CALL TOLL FREE 1-800-521-2203 
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Intelligent Links 
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Coded’s 1QService makes your 


eeeeoeeee2e7e21ee¢#ee p> 
fleet smarter. 


The /OService Field Service Dispatch Manager, from 
Coded Communications, is 2 complete solution for 
fleet management and dispatch. [Service features 
aif the system components together in one package— 
hardware, software, integration and support. Coded 
has developed /0Service trom GE Consumer Services 
Computer Aided Radio Dispatch System (CARDS) 
which is used by GECS” fleet. /QService links customer 
service agents, dispatchers and technicians together 
in a high-speed, wireless data network that gives 
everyone instant access to information. Learn how an 
/OService system can benefit your fleet operations by 
improving customer service, increasing productivity, 
managing inventory, and lowering operating costs. 
/0Service is the solution for your fleet needs. 


2375 Camino Vida Roble 

Carlsbad, CA 92009 

(800) 228-6967 ee 

(619) 431-0077 Local ° . 

popes Coded Communications 
Keeping data an the move 
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residual sequences was derived. Instead 
of sending the entire residual sequence, 
only the residual sequence’s address is 
transmitted. The receiving radio looks 
up the residual sequence in its electronic 
memory and adds it to the approximat- 
ed signal. 

Linear predictive coding requires ap- 
proximately 4.8kbps of information to 
provide audio quality comparable to 


analog. This information, when com- 
bined with new modulation techniques, 
easily fits a 25kHz channel. 

In fact, there is much more room than 
what is needed to send just one voice 
over the channel. The additional capac- 
ity makes digital radio systems more 
spectrally efficient than their analog 
counterparts. 

Three digital communications tech- 


How To Tell If Your Buse Station 
Needs The NEWMAR POWER-PAC... 


PULL 


POWER - PAC 


POWER SYSTEM W/ INTERNAL BATTERY 


B ween 


wort, 


patremy  wrATus 
ry 


If your communication 
system dies when you have 
an interruption in AC Power, 


you need the NEWMAR™ Power-Pac. It's a 20 amp 
power supply with a back-up battery built in which acts as an 
uninterruptible DC supply when AC power is down. 


The internal maintenance free batteries are floated at full charge 
by the power supply. If AC power is interrupted, the batteries automatically take 
over powering the radio. This assures your system is up when it is needed most - 


during a power outage, 


The Power-Pac comes in an attractive, black, 6" x 9" x 10" case and contains a 
sealed deep cycle 7 amp/hour battery which can operate a 25 watt radio for up to 
two hours based on a 20% TX/RX duty cycle. Reserve power capacity can be 
doubled by installing a second internal battery . Separate output terminals are also 
provided for connecting external batteries to increase back-up capacity. 


Audio and visual warnings on the front panel alert the operator when the system 
switches to back-up power and give reserve power status. 


So if you want to keep your communication system up, even when AC power is 
down, put in a NEWMAR Power-Pac. Suggested retail price is $275.00 


Available starting in June from these leading Distributors: 
COMMUNICATIONS ASSOCIATES = Jollet, IL = Phone: 800-435-9313 = FAX: 815-741-2152 
HUTTON COMMUNICATIONS = Dallas TX » Phone 800-442-381] * FAX: 214-239-5264 
TALLEY ELECTRONIC CO., INC, » Santa Fe Springs. CA * Phone: 800-221-9597 = FAX: 213-948-3126 
TESSCO, INC. « Hunt Valley. MD = Phone: 800-638-7666 = FAX: 301-584-7450 


Se / 


WAN 


Phone: (800) 854-3906 = FAX: (714) 957-1621 
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nologies. FODMA, TDMA and CDMA, 
are suited to different radio communi- 
cations applications uniquely. The tech- 
nologies differ in the way they make use 
of the additional capacity. 

» FDMA—Frequency division multi- 
ple access (FDMA) offers more capac- 
ity than necessary to send one 4.8kbps 
digital voice over a 25kHz channel, so 
a smaller channel or a channel with less 
bandwidth may be used. 

One implementation of FDMA tech- 
nology uses a 12.5kHz-wide channel 
(half the bandwidth of previous chan- 
nels) and provides the capability to cre- 
ate twice as many channels as 25kHz- 
wide channels from the same amount of 
RF spectrum. (See Figure 5 below.) 


25 kHz | 12.5 kHz CHANNEL 


CHANNEL | 12.5kHzGHANNEL 


Figure 5. One implementation of FDMA 
technology uses a 12.5kHz-wide channel 
(half the bandwidth of previous channels) 
and provides the capability to create twice 
as many channels as 25kHz-wide channels 
from the same amount of RF spectrum. 


Results of the FCC Notice of Inquiry 
concerning spectrum efficiency in land 
mobile frequency bands show that near- 
ly two-thirds of respondents favor nar- 
rowband operation to reduce frequen- 
cy congestion. The remaining 
respondents had no negative comments 
regarding narrowband FDMA. 

There are two methods of converting 
existing wideband channels to digital 
narrowband channels. (See Figure 6 on 
page 18.) 

The on-channel method places nar- 
rowband digital channels on the exist- 
ing 25kHz center frequency. When ad- 
jacent 25kHz channels have been 
converted to narrowband channels, the 
12.5kHz space between them can be oc- 
cupied by a new narrowband channel. 

The offser method places two narrow- 
band channels in the space formerly oc- 
cupied by one wideband channel. The 
center frequencies of the two new chan- 
nels are offset 6.25kHz to either side of 
the wideband channel center. 


ave has a new bidirectional amplifier 
verage. And your profits. 
‘it's the first one with a 


minimum ¢ d signal strength to the maximum. In both 
directions. On as many as 40 channels. 


All Celwave BDA’s are type accepted by the FCC and 
certified by the DOC for operation in 800 and 900 MHz 
SMR/Public Safety bands. They're compact, single 
tray rack mounted or in a NEMA 3R enclost 


no ch 


ic 4 


CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS 


Any benefit realized through channel- 
splitting or converting is contingent 
upon local and national regulatory 
guidelines, 

FDMA techniques have been op- 
timized for use in the land mobile en- 
vironment. A 12.5kHz digital channel 
using QPSK-C modulation can transmit 
9.6kbps of data while maintaining the re- 
quired level of adjacent’ channel 
protection. 

Site issues, such as transmitter noise 
and receiver desensitization, sull must 
be evaluated (as they would be with ana- 
log technology). 

Because only 4.8kbps is required to 
represent a voice, extra capacity is 
available. 

The extra capacity can be used to send 
other information such as error corree- 
tion codes to ensure high audio quali- 
ty: system signaling to add new features 
and improve existing features; and en- 
crypuion information to ensure secure 
communication. 

In today’s analog systems, voice and 
data contend for a channel. The signal- 


ANALOG 
CHANNELS 


ON-CHANNEL 


METHOD 


OFFSET 
METHOD 


FDMA NARROWBAND CHANNELS 


Figure 6. Converting 25kHz analog chan- 
nels to 12.5kHz digital channels may be ac- 
complished via the on-channel or offset 
method, 


ing information is sent first, and the 
voice message follows. This process 
truncates the voice. 

The digital system uses a process 
called embedded signaling that inter- 
mixes the extra 4.8kbps of signaling in- 
formation with the digital voice. 

Embedded signaling eliminates trun- 
cation and adds reliability into the sys- 


tem by embedding system and radio in- 
formation continuously through the 
duration of the voice message. Features 
such as encryption, emergency, unit [D, 
automatic power contro] and alphanu- 
meric messaging may be realized and 
made more reliable by embedding the 
signaling in the voice message. 

Data capacity increases significantly 
when the communication is entirely in 
a data mode. Field units operating in the 
data mode send as much as 7.2kbps of 
data and 2.4kbps of error correction. 
Not only can digital technology provide 
a dramatic increase in data capacity 
compared to today's analog systems, but 
the variety of data applications can be 
increased as well. 

Error correction codes help to ensure 
data integrity, adding reliability. 

FDMA systems can increase spec- 
trum efficiency by 2:1. add new features, 
enhance existing features and increase 
data capacity along with providing high 
audio quality in trunked and convention- 
al radio communications systems. 
FDMA systems can be used in any fre- 


What Really Turns You On 


The “Smart Vox", used with any of our audio accessories, will 
recognize your voice in varying noise - from quiet to 

deafening - and will consistently turn on your radio . . . but only 
when you talk. No loss of words at the start of a message, no 
false keying, no adjustments, no modifications. 


How's that for a turn on? 


For completely HANDS-FREE, RELIABLE RADIO 
COMMUNICATIONS, get turned on by our “Smart Vox". 


ae 
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Contact: 


Selcom 


CORPORATION 


1400 North Shoreline Blvd. 
Mountain View, CA 94043 


(415) 965-8020 
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The Good, 
The Bad, 
& The Ugly. 


Several times a year, Cartwright 


Communications sends a questionnaire to 


Pau David Williams 

Clear Channel Commun cheir entire customer list asking, “How are we Williams Communications 
“Exrremely fist shipment— “Your pit se has been 
often here the next day. ; 93 _ _ : ; perfect on orders. 

never more than two days doing?” In Fact, Cartwright asks their 


Keep up the good work!” 


customers to “tell it like it is, no matter 
whether it’s good, bad or ugly”. Cartwright 
listens very closely because we value our 
customers’ opinions. Here are some of the 


Jerry Goer responses. Joanne Miller 


Kentucky Utilities Co Tower Communications 


“Your quotes ave fast, , “We have no complaints 
Delivery ts fist.” We Deliver Value! regarding shipments, sinc 


mast of the time, the 


mete handise ITVS MONT 


than expected.” 


1-3 Day Delivery Nationwide. Call us by 
3:00pm E.T. and we'll ship the same day. $ 


Call for our free Pricebook with 
guaranteed prices for 3 months. 


ss ARIWRIGH 


COMMUNICATIONS COMPANY Soe 


Dictator of fete 


8 () () ba, 543 5 ] 4 “Cartwright? Those bums 
ee eee wouldnt even accept my 


order!!!” 


Carl Davis Il 
NY St, Dept. Envir. Consy 


"Having enaranteed prices 
right next to the ttem in the 
catalog 1s great. I find the 
phoiogruphs of products very 


ropes > 
helpful at times 


Your ready source for Andrew, A/S, 


Celwave and Decibel Products. 
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quency band. 

» TDMA—Time division multiple 
access (TDMA) uses a 25kHz channel's 
additional capacity to transmit multiple 
voice messages simultaneously. Spec- 
trum efficiency is accomplished by split- 
ting the channel into repeating time 
slots, each of which can carry the neces- 
sary information for one voice conver- 
sation. (See Figure 7 to the right.) 


 — 


One TDMA access method splits the 
25kHz channel into six repeating time 
slots, potentially enabling as many as six 
users or groups of users to share the 
channel at any time. 

TDMA technology inherently pro- 
vides multiple communications paths. 
To use these paths effectively, some con- 
trol must be placed over path access and 
allocation to user groups. Trunked ra- 


NDERCOVER 


0-STUDE, 


pues TUE YORK . 


Forty years ago undercover cars might have looked like this. 
Today, it's impossible to tell the difference between an 
undercover car and any other car. 


Thanks to STI-CO antennas. 


In any bandwidth, STI-CO offers total disquise. 


You won't be a dead giveaway. 


STrco 


INDUSTRIES,INC 


11 COBHAM DRIVE ORCHARD PARK, NY 14127-4187 


(716) 662-2680 FAX (716) 662-5150 
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25 kHz 
CHANNEL 1234561234 


Figure 7. Time division multiple access 
(TDMA) uses a 25kHz channel's addition- 
al capacity to transmit multiple voice mes- 
sages simultaneously. Spectrum efficiency 
is accomplished by splitting the channel 
into repeating time slots, each of which 
can carry the necessary information for 
one voice conversation, 


dio technology provides the control and 
dynamically assigns these talk paths to 
users upon request. 

The TDMA modulation technique 
has been maximized for the land mo- 
bile environment. allowing digital chan- 
nels to coexist with adjacent analog 
channels. Nonetheless, co-channel use 
is a spectrum issue that must be 
addressed. 

The mobiles and portables in this type 
of system must be synchronized tightly 
for orderly talk path assignments. Any 
interference that causes errors in the 
outbound signaling could jeopardize this 
synchronization. Therefore, exclusive- 
use channels, such as those available at 
800MHz, are strongly recommended 
for any TDMA communications system. 

Because each user only transmits and 
receives one-sixth of the time, the trans- 
mitter and receiver each can be assigned 
a different time slot. allowing full- 
duplex telephone interconnect calls on 
mobiles and portables without the use 
of a duplexer. With TDMA, full-duplex 
interconnect becomes an inherent capa- 
bility, resulting in added convenience 
and improved economy in telephone 
communications. 

Systems using TDMA can support 
data and voice transmissions on one 
channel using different time slots. 

For example, one individual could use 
one time slot for a voice conversation 
while another individual faxes docu- 
ments on another time slot. 

A new linear modulation technique, 
M-16QAM, transmits information at 
64kbps over a 25kHz channel. The 
higher data rates allow data-intensive 
applications, such as facsimile, on a 
TDMA system, 


iM 


Unipage 
Is now a 


Motorola 
Company. 


Rumors have been circulat- 
ing for some time that Unipage 
and Motorola were discussing dif- 
ferent business alternatives. As 
our discussions progressed, the 
positive nature of an acquisition 
became an attractive alternative 
to both Unipage and Motorola. 

On June 22nd, 1992, 
Motorola purchased 100 percent 
of the Unipage stock from its 
founders, 


Why did Unipage want to 
become a Motorola Com- 
pany? 

As Unipage grew, the 
founders foresaw the need for 
more financial resources and more 
technological depth than was pos- 
sible as a small company. At the 
same time they saw the potential 
for increased domestic sales and 
the opportunity to participate in 
the expanding international mar- 
ket for paging systems. Motorola 
resources will help make the 
Unipage product offering stron- 
ger, and they have the distribution 
channels to reach the international 
markets. 


1992, Unipage 


Benefits for you as a Unipage 
owner. 

Instead of being a small inde- 
pendentcompany, Unipage is now 
a subsidiary of the largest supplier 
of equipment to the paging indus- 
try. 

Unipage will continue to 
serve the industry as it has in the 
past. We will continue to provide 
the same excellent support and 
reliable, affordable products as 
before. The people at Unipage 
will remain the same helpful team 
that takes pride in the quality 
service that they provide. 


The same, only better. 

The Unipage product line will 
remain the same, reliable termi- 
nal that the industry has come to 
know. In the future as Unipage 
continues to grow, so will the 
applied technology and resultant 
product capability we will be able 
to offer our customers. The depth 
and breadth of Motorola will have 
a positive impact on the products 
and services that Unipage offers, 
The Dallas area is our home, and 
we plan to continue operations 
from this area. 
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The marriage of these two 
companies combines the paging 
terminal expertise of Unipage with 
the broad paging product lines of 
Motorola. This provides the in- 
dustry with a single suppher for 
all paging infrastructure equip- 
ment, pagers, and services includ- 
ing system design, program man- 
agement, installation, system op- 
timization, ongoing maintenance 
and support. 


We are excited about becom- 
ing A Motorola Company. 

At Unipage, we see a bright 
future for the paging industry— 
both for the manufacturers of pag- 
ing products and the paging ser- 
vice providers. Give us a call, 
today. We will describe our new 
products and features that can help 
brighten your future. 


UNnIPAGe. 


A Motorola Company 


1509 Falcon St. 
DeSoto. Texas 75115 
1-800-367-2864 
(214) 224-3509 
FAX (214) 228-1430 
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nearest Multiplier distributor. 


LARGE BLOCK 
OF SPECTRUM 


Figure 8. Code division multiple access (CDMA or digital spread spectrum) spreads 
the transmitted energy over a large amount of spectrum, using a low-powered signal 
that resists interference. Each transmission is coded so that CDMA receivers can sep- 
arate the messages they are intended to receive. 


Because of its dramatic increase in 
spectrum efficiency, TDMA technolo- 
gy is particularly useful in large 


metropolitan areas where the radio 
spectrum is congested. TDMA’s 6:1 in- 
crease in spectrum efficiency can help 


to relieve 
channels. 

The technology will be useful in sys- 
tems with many users sharing one RF 
backbone, such as specialized mobile 
radio (SMR) systems. 

TDMA digital systems will offer full- 
duplex telephone interconnection, in- 
creased data capacity and high audio 
quality to improve trunked radio 
communications. 

» CDMA—Code division multiple 
access (CDMA) technology uses even 
wider bandwidths than existing 25kHz 
channels to gain capacity. (See Figure 
8 to the left.) 

Also known as digital spread spec- 
trum, CDMA spreads the transmitted 
energy over a large amount of spectrum, 
using a low-powered signal that resists 
interference. Each transmission is cod- 
ed so that CDMA receivers can sepa- 
rate the messages they are intended to 
receive. 

The combination of low-power signal 
and coding could allow many users to 
share the spectrum without interfering 


overcrowding on some 


Professionals prefer. 


Professionals know they can depend upon Multiplier ; 
2-Way Radio replacement batteries to deliver: jd | 
®@ Unbeatable performance @ Highest available capacity = 
@ Unsurpassed reliability @ Form, Fit and Function 
that meet or exceed O.E.M. @ Fast order processing 
@ Made in U.S.A. 


Over 1000 batteries available 
for all 2-Way equipment. 


Call or write for our new 2-Way 
Radio and Cellular Catalogs. 


Contact us for the name of your 


S 
ye 
Distributorships are cane ees 
available worldwide. Ai 


wv vw 
ultiplier MULTIPLIER INDUSTRIES CORP. 


Tel: 914-241-9510 Telex: 4932483 MULTUI 
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135 Radio Circle, P.O. Box 630, Mt. Kisco, NY 10549 U.S.A. 
FAX: 914-241-1103 


The New STABILOCK’ 4015 Radio TestSet % 
Tests Great-Less Weight % 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn't cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
_] spectrum analyzer with audio 
_] electroluminescent display for easy viewing night or day 
_] licensed CLEAR CHANNEL LTR® testing capability 
[] memory cards to load and run tests automatically, including all cellular formats 
_] digital storage oscilloscope 
internal battery 
Lighten your two-way test load today-call for more information on the STABILOCK 4015 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a regnstered trademark of the EF Jotinson Company STABILOCK 4015 1s a regterad trademark of Scntumoerger Tecninalogpes: 


Quality Test Solutions : 
Schlumberger Technologies 


Schlumberger Instruments 
P.O. Box 7004 

829 Middlesex Turnpike 
Billerica, MA 01821, USA 
Phone-508-671-9700 
Fax-508-671-9704 
1-800-225-5765 (outside MA) 
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with one another. Nevertheless, each 
spread spectrum user generates some 
degree of interference to other users, 
which limits the number of users who 
can share a given amount of spectrum. 

High increases in data rates could be 
possible due to the wider channel band- 
widths. With CDMA’s extremely wide 
bandwidth, even more data-intensive ap- 
plications could be made possible. Fu- 


ture CDMA implementation could 
make video transmission over radio 
communications channels possible. 

CDMaA’s inherent low power requires 
many base station sites to cover even a 
relatively smal] geographic area. Coor- 
dinating a large number of sites for 
multi-radio group calls could bog down 
even the most advanced audio switches 
available today. 


SMR NETWORKING 


The 
Natural 


Order Of 
Things. 


SMR’s are weaving a 
web across America. 
Now you can 
dispatch network 
from site to site 
without any change 
to the existing 
mobiles. With just 
one TNT-100 at any 
site you can get in on 
the “Network Across 
America” that so 
many others are 


using. This advanced logic controller has built-in audio companding, 
voice prompted interconnect, validation, airtime logging and much 
more. The TNT-100 is remotely programmable and is very user 
friendly. See your revenues grow as your customers enjoy the 
benefits of dispatch networking at any time, anywhere. The TNT-100 
is also the first step in the new “Follow Me” roaming soon to be 
available. No trade out to be made, just add on as you grow! 
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CDMA's low-power transmissions 
would have problems coexisting with 
present radio systems. Overlaying 
CDMA on existing spectrum would 
raise the noise floor for the existing 
users, resulting in reduced coverage and 
interference for those existing users. 

Frequency coordination would be 
necessary to implement CDMA in land 
mobile radio to avoid interfering with 
existing users, 


Migration 

Although digital technology is a sig- 
nificant step in two-way communica- 
tions, many users’ requirements will 
continue to be met with analog technol- 
ogy for years to come. 

Manufacturers must consider several 
migration alternatives to address the 
wide variety of existing analog systems. 
The goal is to trade out the analog sys- 
tem as required and maintain interoper- 
ability between analog and digital 
radios, 

To complete a migration, users even- 
tually will need to incorporate digital ra- 
dio equipment in mobile and portable 
units, as wel] as a fixed “channel” 
infrastructure. 

A migration must be equally flexible 
for single-site systems and large mul- 
tiregional systems. If a migration path 
is laid out properly, the analog-to-digital 
transition would add digital benefits 
where needed without disrupting an ex- 
isting user’s radio activities. 


Summary 

FDMA, TDMA and CDMA can of- 
fer land mobile radio significant im- 
provements over today’s analog systems. 

Each of these technologies has unique 
applications. FDMA provides advanced 
new features and improves existing 
features, and it improves spectrum 
efficiency. 

TDMA provides a dramatic improve- 
ment in spectrum efficiency, along with 
full-duplex telephone interconnect on all 
mobiles and portables. 

CDMA has tremendous potential for 
improvements in features and spectrum 
efficiency, but still is in early stages of 
research. 

An important element of any digital 
strategy is a migration plan. A well- 
planned migration allows users to im- 
plement enhancements provided by dig- 
ital technology. 
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Microprocessor enables 
ultra-broadband transceiver 


Microprocessor applications solve ultra-broadband FM transceiver design 
problems. Dynamic calibration virtually flattens deviation vs. frequency. A 
‘zero power’ antenna coupler design is discussed. 


By Richard L. Abrahams 


Microprocessor-controlled —synthe- 
sized FM transceivers are the mainstay 
of the radio communications industry. 

Each successive generation of prod- 
uct offers an impressive array of new 
software-based “bells and whistles.” 

For example, some broadband trans- 
ceivers cover the entire 26MHz-wide 
VHF highband trom I48MHz to 
174MHz with automatic receiver front- 
end tracking. These products operate 
over a 1.16:1 tuning ratio (i.c., 174MHz 
+ 148MHz) or a 16% bandwidth. 


Abrahams is president of Radio Systems, Ft. 
Lauderdale, FL. The company manufactures a 
portable transceiver used as an example in this 
article. 
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Attempting to extend this concept to 
cover a major portion of the military 
communications band, say 60MHz to 
88MHz,. reveals several design 
problems. 

The major engineering challenge is 
that such a transceiver must operate 
with a 46% bandwidth, approximately 
three times that of the VHF highband 
unit. Such transceivers might be dubbed 
“ultra-broadband” to distinguish them 
from their broadband cousins. 

Fortunately, microprocessor-based 
circuitry affords a rather neat solution 
to several pesky problems in ultra- 
broadband design. Compared to the 
latest version of military band hand-held 
transceivers, previous transceivers dif- 
fer in several important respects: 

I. They generally are in the IW class 


DEVIATION 
CONTAOL SkHz 
LOW-PASS 
FILTER 


TO MODULATOR 


DIGITAL 
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LATCHED INCREMENTALLY ! 
VARIABLE GAIN H 
AUDIO AMPLIFIER 
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Figure 1. Because the previous transceiver design incorporates an embedded micro- 
processor and EEPROM, most of the necessary hardware already is present. The ad- 
ditional circuitry is a latched incrementally variable gain audio amplifier. 


and do not contain an automatic anten- 
na coupler. Rather. they rely on a broad- 
band antenna design with low radiation 
efficiency. They are limited to approxi- 
mately 14 mile range and so-called 
“Squad Radio” applications. 

2. They tend to be bulky and have 
been referred to. facetiously, as “two- 
hand-held” radios. 

3, They lack some of the useful fea- 
tures considered standard in commer- 
cial transceivers, such as scanning. 

4. They cither require an external 
speakermic or handset or have such 
poor receive audio quality with their 
built-in speakers that the use of a 
speakermic is almost essential. 

On the other hand, microprocessor 
enhancement has made possible a syn- 
thesized, 100-channel, SW FM hand- 
held transceiver with continuous cover- 
age from 60MHz to 88MHz . It offers 
high radiation efficiency over its entire 
band, thanks to its “zero power” minia- 
ttre antenna coupler. 

In contrast to Squad Radios, prelimi- 
nary ficld trials with the transceiver 
have verified an effective range of much 
more than 1 mile between units, thus 
replacing vastly heavier and larger pack 
radios in many applications. 

The transceiver is programmed via a 
serial bus device connected between the 
radio’s remote audio connector and the 
RS-232 port of an IBM-compatible 
computer. Alternately, radios may be 
“cloned.” 


Dynamic calibration 

To extend the tuning bandwidth to 
46% . hyperabrupt varactors are used in 
the receive and transmit voltage con- 
trolled oscillators (VCOs) and in the re- 
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Uniden pagers. 


For more information about Uniden Pagers, Call 1-800-292-2294. 


ceiver front end tuned circuits. 

Unfortunately, as these varactors tune 
the transmitter VCO over its band, un- 
acceptably large changes in transmitter 
deviation occur. 

To further complicate matters, a sig- 
nificant lot-to-lot spread in varactor 
characteristics often causes a variation 
of the degree of change of deviation vs. 
frequency. Deviation flatness historical- 


ly has been a design problem in ultra- 
wideband transceivers. 

Previous attempts at holding the devi- 
ation constant used a variable-gain am- 
plifier in the transmit audio path. In 
some cases, a gain control signal was 
derived by nonlinear analog processing 
of the VCO tuning voltage. 

Alternately. variable gain was provid- 
ed by a metal oxide semiconductor field- 


paded 
outperforms and outlasts trad 
leaf contacts. 


The whips es dinmee from the 
top down for quicker and more 
accurate installations. 


Circle (25) on Fast Fact Card 


28 Mobile Radio Technology October 1992 


effect transistor (MOSFET) switched 
resistor network parallel-programmed 
from a fixed correction table stored in 
electrically erasable programmable 
read-only memory (EEPROM). 

At best, these methods only approxi- 
mated the idea] constant deviation vs. 
frequency characteristic. 

A new approach was needed to flat- 
ten the deviation. The previous solutions 
did not take into account lot-to-lot varac- 
tor variations. Circuit board “real 
estate’ and power drain were severe 
constraints. 

The solution is dynamic calibration. 
It uses the transceiver EEPROM's stor- 
age capacity to house a table of devia- 
tion correction vs. frequency. The dy- 
namic approach makes it possible to 
calibrate (i.c., “virtually flatten’) each 
production radio individually for a con- 
stant deviation profile. 

The transceiver is calibrated during 
the initial phase-up of the radio in pro- 
duction testing. The radio only needs re- 
calibrating in the field if a critical VCO 
component is replaced. 

Because the previous transceiver de- 
sign incorporates an embedded micro- 
processor and EEPROM, most of the 
necessary hardware already is present. 

Figure | on page 26 shows the only 
additional circuitry, a latched incre- 
mentally variable gain audio amplifier. 
This amplifier consists of an operational 
amplifier (really a section of a quad 
package) and a serial bus “digital 
potentiometer.” 

The digital potentiometer simulates a 
true potentiometer by providing 100 re- 
sistance taps from 0% to 100% of full 
resistance. 

The amplifier and potentiometer are 
miniature low-current MOS devices. 
Because the transceiver’s microproces- 
sor already communicates with its pe- 
ripheral chips via a serial bus, only one 
additional microprocessor I/O port is 
needed for the digital potentiometer. 

The proper potentiometer setting for 
each channel Is stored in the radio's 
EEPROM. When a channel is selected, 
the microprocessor reads the EEPROM 
and sets the transmit audio amplifier 
gain via the serial bus to yield the proper 
deviation. 

Special software written for the IBM- 
compatible programming computer 
yields a calibration routine: 

1. The programming computer reads 


When 
every 
second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 
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of communications consoles from Orbacom 
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channel information from the transceiv- 
er’s EEPROM and temporarily stores it 
in its hard drive. 

2. A special calibration file is load- 
ed into the transceiver’s EEPROM. This 
file programs specific calibration fre- 
quencies into the transceiver. 

3. The calibration technician se- 
quences the radio through its calibration 
frequencies, notes actual deviation at 
each frequency and inputs data to the 
programming computer. 

4. The programming computer cal- 
culates a deviation correction table us- 
ing an error algorithm and loads it into 
the radio’s EEPROM along with the 
original channel data. These reloaded 
channels already are corrected for 
deviation, 

5. When the radio is subsequently 
reprogrammed, the deviation correction 
table is read by the programming com- 
puter and used to virtually flatten the 
deviation on each channel. 

Note that the deviation correction ta- 
ble is resident in a particular transceiv- 
er. No two transceivers have exactly the 
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same table. 

6. If for some reason the program- 
ming computer does not find the radio’s 
deviation correction table, the comput- 
er, after warning the programmer. loads 
a stock factory calibration table that 


The antenna coupler, 
measuring only 3 cubic 
inches, contains four slug- 
tuned inductors. 


generally yields acceptable, but not 
necessarily optimum, performance. 


‘Zero power’ antenna coupler 

Another challenge in ultrabroadband 
transceiver design is to provide high 
radiation efficiency over a large 
bandwidth. 


The classical approach uses an anten- 
na coupler to match the antenna at each 
frequency to 50Q. This is all well and 
good for a ] cubic foot, 15-pound pack 
radio, but how does one make the de- 
sign miniature enough to fit a 1-pound 
hand-held transceiver? 

Here again the microprocessor, 
EEPROM and programming computer 
come to the rescue. And again most of 
the hardware already is present in the 
transceiver. 

The antenna coupler, measuring only 
3 cubic inches, contains four slug-tuned 
inductors. Their inductance values are 
arranged approximately in binary incre- 
ments, simulating a continuously vari- 
able inductor. 

The resonant antenna impedance 
gencrally is below 50Q mostly because 
of stray parasitic capacity in the anten- 
na mount. Additional shunt L-C net- 
works therefore are switched into the 
circuit in certain frequency bands to 
raise the resonant impedance. 

The elements are switched in and out 
of the circuit by four TO-5 magnetic 
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latching relays that are driven by the mi- 
croprocessor through-current booster 
transistors. 

Programming computer software 
stores antenna coupler settings vs. fre- 
quency tables for 8-inch rubber flex, 12- 
inch rubber flex and 30-inch tape 
antennas. 

When channels are programmed in 
the radio, the proper antenna coupler 
setting for that particular channel is 
transferred to the radio's EEPROM 
along with the channel frequency, 
continuous-tone controlled squelch sys- 
tem (CTCSS) tone information and 
deviation correction information. 

During operation, when a channel is 
selected, the microprocessor sequential- 
ly pulses the coupler’s latching relays to 
place the proper elements in the circuit 
to tune the antenna. Each relay is pulsed 
for only 30mS and then latched—hence 
the name “zero power.” 

A programming software option al- 
lows the 100-channel radio to be split 
into two 50-channel groups. The first 50 
channels are programmed for the 8-inch 


rubber flex antenna, and the last 50 
channels are programmed for the 30- 
inch tape antenna. 

Channels programmed into the low 
group are duplicated automatically in 
the high group. This option is particu- 


The uniqueness of the 
relay approach is its 
ability to handle relatively 
high RF power. 


larly useful if the transceiver has a dual 
mission wherein it would sometimes be 
used for local coverage but also might 
be used in more extended range situa- 
tions (e.g., to contact headquarters). 
How well does the antenna coupler 
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perform? Because of the short antenna 
length (approximately 1/24 wavelength 
at 60MHz) and the poor ground plane 
(consisting essentially of the radio oper- 
ator’s body), no hand-held radio anten- 
na ever approaches the ideal radiation 
efficiency of a quarterwave monopole 
over an infinite ground plane. 

A reasonable performance bench- 
mark is to compare transmitted signal 
strength at a particular frequency to that 
of a fixed helical-wound flex antenna cut 
for the same frequency. 

Lab tests show that the transmitted 
signal strength from the automatically 
tuned antenna is within 3dB of the 
benchmark antenna at any frequency in 
its band. It is approximately 13dB to 
I8dB better than a typical Squad Radio 
measured under the same conditions. 


Conclusions 

Microprocessor-based circuitry has 
become almost standard in a hand-held 
transceiver’s design. As the perform- 
ance of microprocessors, EEPROM and 
other peripheral devices continue 
to improve and their prices continue to 
fall, digital circuitry will continue to re- 
place previously analog circuit 
functions. 

Once a microprocessor is embedded 
in miniature devices such as hand-held 
transceivers, the incremental cost and 
‘real estate’’ of expanding the 
microprocessors role to controlling oth- 
er blocks of circuitry is surprisingly 
small. 

Although the illustration of calibra- 
tion and “virtual flattening” relates spe- 
cifically to correcting deviation vs. fre- 
quency, the principle is nearly universal. 
It could be extended easily to other cir- 
cuit areas (¢e.g., correcting power out- 
put, and gain vs. frequency). 

All that is needed is a controller in 
the signal path with a critical charac- 
teristic that may be varied in small 
increments by a serial bus. 

Similarly, the “digital binary variable 
inductor” principle used in the antenna 
coupler may be extended to a variety of 
other adjustment tasks. The trick is to 
scale the smallest adjustment step to ap- 
proach the performance of a continuous- 
ly variable analog circuit element. 

The uniqueness of the relay approach 
is its ability to handle relatively high RF 
power. 
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Technology trends 
in logging recorders 


Analog recorders have plenty of market to serve, though the trend favors 
digital recording and solid-state storage media. How rapidly storage media 
prices drop may control how fast the use of digital recording grows. 


By Don Bishop 
Editorial Director 


Recorders help to document and in- 
terpret communications that pass 
through dispatching facilities. 

Logging recorders that allow an in- 
dividual dispatcher to review what was 
said during or shortly after taking a tel- 
ephone or radio call are commonly 
known as instant recall recorders. They 
help dispatchers to understand unclear 
messages by replaying them as many 
times as necessary. 

Other logging recorders store mes- 
sage traffic for extended periods to save 
as evidence, if needed, and to resolve 
disputes. 

Years ago, audio cassette tape record- 
ers were the only suitable instant recall 
technology. 


An Omnicron Electronics audio cassette 
logging recorder. 


Reel-to-reel tape recorders were the 
medium for long-term logging. Operat- 
ing at slow speed, they record many 
hours of message traffic. Configured 
with multitrack heads, they record many 
channels simultaneously. 

Today, cassette recorders serve as in- 
stant recall recorders and as long-term 
logging recorders. 

Reel-to-reel tape recording technolo- 
gy has advanced to a point where some 
units record as many as 228 channels 
and as long as 100 hours per reel in a 
single cabinet and with a single con- 
troller. 

Newer recording media have been de- 
veloped that supplement or replace au- 
dio cassette and reel-to-reel tape 
recorders. 


New instant recall recorders 

Although audio cassette recorders 
continue to be used, two other record- 
ing methods have been adapted for in- 
stant recall. 

& Dynamic RAM—In some instant 
recall recorders. communications are 
stored in a dynamic random-access 
memory (RAM) chip or other types of 
solid-state electronic memory. 

Voices are converted from an analog 
form to a digital form and stored in 
solid-state memory. The dynamic RAM 
recorder’s advantages over a cassette re- 
corder are lack of moving parts and in- 
stant access to the recorded information 
without rewinding tape. Another advan- 
tage is the capability to record and play 
back simultancously. 

A disadvantage is the higher cost, but 
computer-type memory and chips are 
becoming more dense and cost- 
effective, making this kind of recorder 


more practical. 

» Disk drive—Other instant recall 
recorders use various forms of disk 
drives to store digitized voice message 
traffic. Floppy disks, hard disks and re- 
writable laser disks are used for this 
purpose. 

Disk drives offer more memory for 
the dollar than dynamic RAM, and they 
have access speed comparable to solid- 
state memory, for all practical purposes. 

As solid-state memory and disk-drive 
memory become denser and less expen- 
sive, logging recorders that use them 
will replace more and more tape record- 
ers beginning with low-capacity units. 
At present, dynamic RAM and disk 
drive recorders help to provide instant 
access to recorded information, and al- 
though high-capacity units are expen- 
sive, they are alternatives for long-term 
storage. 


New logging recorders 

Long-term logging recorders based on 
video cassette recorder (VCR) tape, dig- 
ital audio tape (DAT) and rewritable 
magneto optical disk drives are 
challenging the domain of reel-to-reel 
logging recorders. 

» VCR—Logging recorders that use 
VCR tape use recording techniques 
adapted from video or audio recording. 

Santa Ana, CA-based Stancil uses the 
spinning, helical scanning recording 
head common to video recorders. ‘*This 
method offers a higher bandwidth than 
would be available in traditional low- 
speed loggers,” explained Michael Cus- 
ter, Stancil’s chief executive. Multiple 
audio channels are divided up and mul- 
tiplexed for recording throughout that 
bandwidth. 
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A Dictaphone digital audio tape logging recorder. 


Irvine, CA-based Racal Recorders 
uses similar recording technology. Ra- 
cal western region service manager ex- 
plained that reel-to-reel tapes are expen- 
sive, compared to video cassette tape. 

The Racal and Stancil units record as 
many as 32 channels for as long as 24 
hours, depending on the type of tape 
used. “We can record 24 hours on a T- 


160 cassette,” Farooq! said of the Racal 
unit. 

Teac America makes a video cassette 
logging tape recorder with linear track- 
ing stationary recording heads instead 
of rotating heads. The unit records as 
many as 20 channels. 

“Stationary heads offer more reliabil- 
ity, longer head life and more consistent 


recording,” said Bill Conway, field sales 
manager in the company’s Montebello, 
CA. office. 

ATIS, Roswell, GA, makes a record- 
er for VCR tape with stationary heads. 
Sales manager John Kemery cites great- 
er head life as one reason for the fixed- 
head design. 

ATIS designed and manufactures its 
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Automatic 


Telephone Interconnects 


ATI-300 


AUTOMATIC TELEPHONE INTERCONNECT : 


The ATI-100 has regenerated DTMF or pulse dial, direct-voice 
dispatch, busy channel inhibit and transorb lightning protection. 


The ATI-200 has all of the features of the ATI-100 and adds Toll- 
restriction, multiple digit access and is microcomputer controlled. 


The ATI-300 can be used as an interconnect, paging terminal or 
control station. It is completely dip-switch and keypad program- 
mable, and all features are standard. The ATI-300 provides 35 
programmable ANI-s, verified positive disconnect, 2-tone page. toll 
restrict per user, mobile-to-mobile, Selective call, CWID, channel 
monitor, DTMF or rotary overdial, voice-after page, and three 


programmable relays. 


2403 Commerce Lane 
Albany, Georgia 31708 
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Priced from $249 to $595. 


Telephone: 912-883-4703 
Toll Free: 800-652-9296 


...POWER ON WITH ASTRON 
DC TO AC POWER INVERTERS... 


ae the e fellowing equipment from any 12vde source including 
oe Trucks, Boats and RV's ETC. 


‘Ss PE CIFICA TIONS 
‘PII25 PI-250W 
- 30 minutes: = 425 watts 250 watts 
Continuous: _ _ 100 watts 200 watts 
Input Voltage: - ~~ 10to 15 VDC 10 15 VDC 
Output voltage: 415 VAC RMS + 5% 115 VAC RMS + 5% 
Output frequency: 60 Hz+ 2% 60 Hz + 0.01% 
Output waveform: modified sinewave, modified sinewave, 
ae _phase corrected phase corrected 
Efficiency: - 90% 90% 
Low battery ian: 10.7V 10.7 V 
Low battery shutdown: 10V. 10 V 
Dimensions (Hx WxL): 1.2" x 3.5" x 4.5" 1.5" x 4.5" x 6" 
Weight: “44 02. 1.25 Ibs. 
Protection features: 
Over temperature: Electronic shutdown Electronic shutdown 
Overload: Electronic shutdown Electronic shutdown 
Short Circuit: Electronic shutdown Electronic shutdown 
Reverse polarity Fuse Fuse 
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PI-6OOW 


600 watts 
1500 watts 


500 watts 

10 to 15 VDC 

115 VAC: RMS + 5% 
60 Hz + 0.01% 
modified sinewave, 
phase corrected 
90% 

10.7 V 

10 V 

3"x 9" x 10" 

5.25 Ibs: 


Electronic shutdown 
Electronic shutdown 
Electronic shutdown 
Fuse 


9 Autrv «Irvine. CA 929718 ¢ (714) 458-7277 ¢ FAX (714) 458-0826 


own tape drive. Kemery said the video 
cassette logging recorders are smaller 
and consume less power than their reel- 
to-reel cousins. 

Tape cost is a factor, too. ‘‘Reel tape 
costs as much as 10 times more than vid- 
eo cassette tape,” Kemery said. “A T- 
180 tape records as much as 27 hours 
of information.” 

Video cassette logging recorders can 


ya ee giiis be stacked to add channel capacity and 
ane configured to operate sequentially to ex- 

PIF | ew eS tend operating time between tape 
“Ce Ceeaases changes. 


“People like video cassette tape be- 
cause the units are easy to use compared 
to threading reel-to-reel tape,’ Conway 
said. “No training is necessary.” 

» DAT—Stratford, CT-based Dicta- 
phone offers one of the newer logging 
recorder technologies that uses digital 
audio tape. 

The DAT recorder stores information 
in a compressed format instead of a lin- 
ear format as with analog recorders. “‘It 


_ ; records a lot of information in a small 
A Teac America video cassette logging recorder. package”’ said Terry Horn, Dicta- 


66 & _ FTA — LAND MOBILE COMMUNICATIONS 
FILTERING PRODUCTS AND 


G 0 r ). CONSULTING SERVICES 


22402 N. 19th Avenue e Phoenix, Arizona 85027 
TEL: 602-581-2875 e FAX: 602-582-9499 


HIGH QUALITY 
EQUIPMENT 


The Care ant Poedrg ot MHF ealvcr 
Pow! 


Mictenione at Behring eweterve tor Arann Cpl 8 
Pama! 


Fee 5 rerte Tarareesie Compinass 


HIE Count [anni Combiners 
Pap ae 


ncane Mae ovplinn ew RF Se enlecteas 
Pan 


Bomar answers the call for excellence with high performance 

crystals designed for today’s pagers. Our crystals are built to 

Peete specs for totally clean, trouble-free reception, and won't 
rift.001 per cent in one year. We guarantee it. We also guarantee 

Bomar Crystals will outlive the pager. Check us out. TECH 


INTERMODULATION CONTROL 
CATALOG 


2h a mn Aarares « Pameaty, hetrond BERET 
‘TEL: 002.840.2570 - FAX: 82-402 H08 


BOMAR — 
201 Blackford Avenue * Middlesex, NJ 08846 CALL US FOR COPIES OF OUR BOOKLET "TECHNICAL PAPERS” 
Call Toll-Free Fax Toll-Free AND OUR PRODUCT CATALOG. WE MANUFACTURE A COMPLETE 
1-800-526-3935 1-800-777-2197 LINE OF R.F. FILTERING EQUIPMENT 
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Now you can retain needed service monitor 
functions and perform cellular mobile tests 
as well, all with the FM/AM-1500. 


IFR offers an option to the popular FM/AM-1500 

for the testing of cellular mobile telephones. The 
FM/AM-1500 with options 08*, 09 and 10 will facilitate 
the testing of cellular mobile radios in a manual test 
mode as well as in a cell site simulation mode. 


Capabilities include: 
Manual command execution** 
Mobile and cell initiated call processing functions 
Hand-off simulation 
Automatic test 
Control unit test** 


pile) 
‘he BPs \ Printer port. (For outputting status or test results to 
‘cost a line printer) 
\ effective / i 
ae PY *Option 08 — installed internally within FM/AM-1500 
— **Per AMPS-May, 1983 specifications 
y/ ha IFR SYSTEMS, INC. 10200 West York Street / Wichita, Kansas 67215-8935 US.A. 


Phone 316/522-4981 / TWX 910-741-6952 / FAX 316/524-2623 
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phone’s manager of technical services. 
As much as a year’s worth of tapes fit 
a shoe box-sized space. 

In addition, the DAT recorder writes 
an index of information it records. 
When searching for information to play 
back from a specific date and time, the 
recorder reads the index instead of 
searching the entire contents. ‘Search 
sequences take little time,’ Horn said. 


‘Tt is almost instant access.” 

Horn said that the DAT recorder’s 
price may keep it from replacing ana- 
log recorders altogether. Dictaphone’s 
analog fixed-head reel-to-reel dual- 
capstan recorders cost less. 

The DAT recorder can serve as an in- 
stant recall recorder because of its quick 
access time. Dual deck configurations 
allow instant recall without interrupting 


_ MODEL ST-803 DTMF ANI ENCODER 


The number of modern features in this all naw ANI encoder belie its tiny size. Best of all, it's priced 
Jower than most comparable units. 


@ Measures 1.4”L x 0.85°W x 0.20"H 
@ Popular DTMF signalling format . 
@ Generates ANI and Emergency Codes 


@ Includes Tims-out-Timer (TOT) with 
alert tone 
| Non-volatila E2 PROM program memory 


FOR FULL FACTS, CALL TOLL FREE 1-800-227-0376 


“Selectone 


SELECTONE CORPORATION 
23278 BERNHARDT ST. HAYWARD, CA 94545 
PHONE: (510) 887-1950 FAX: (510) 887-4011 
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the master logger. 

Horn said he expects the digital prod- 
uct to have as much as 300% better 
mean time between failure figures be- 
cause it contains more packaged semi- 
conductors than the analog units. 

Racal offers digital recording on a 
hard disk and DAT archiving. 

» Magneto optical disk—One of the 
latest technologies to support logging 
recorders is the magneto optical disk re- 
writable drive from Magnasync, Holly- 
wood, CA. 

Randy Paskal, the company’s vice 


A Lanier Voice Products reel-to-reel log- 
ging recorder. 


president, said that the digital-based re- 
corder combines a computer hard disk 
drive with the magneto optical disk 
drive that stores as much as four days 
of message traffic. 

The disk combines magnetic and op- 
tical properties in a cartridge. Its mag- 
netic properties allow it to be demagne- 
tized while a laser burns the information 
on the disk. “It is similar to a compact 
disc,” Paskal explained. 

The important difference is that a 
compact disc only can be recorded 
once, but the magneto optical disk can 
be re-recorded as many as | million 
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Serving all of California. 


In the fast-paced communications business, it seems like the rules of the game change every day. But for more 
than 30 years, you’ve been able to count on two things; Meridian Communications in Southern California and 
Diablo Communications in Northern California. 

And with these two seasoned pros in site management on the same team, you can access over 68 prime 
antenna sites throughout California without chasing after multiple sources. 

In the north, Diablo operates 31 sites covering the Central Valley fram Fresno to Chico and the San Francisco 
Bay Area. And in the south, Meridian operates 37 sites ranging from Santa Barbara to the Mexican border. 

No other company offers the selection and superior service that Meridian and Diablo, acting as a combined 
source, provide. These antenna sites are some of the most sought after and unique sites in the country. 

At most sites you'll find essential services such as stand-by power, air conditioning, security and maintenance. 
And at many sites, you'll find master antenna systems. But, moreover, it’s our caring and appreciative approach to 
serving your needs that will really win you over. 

With Meridian and Diablo, no matter where you are in California, the ball’s in your court. 


s e . . 
=") Meridian Communications DIABLO COMMUNICATIONS, INC. 
23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 1220 Brickyard Cove Rd., Ste. 200, Point Richmond, CA 94801 
(818) 888-7000 © Fax (818) 888-2857 (510) 236-3700 © Fax (510) 236-3799 
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times. Its life expectancy is 30 years. 
The disk uses a laser to search for 
data, so the response is immediate. 
The computer hard disk drive acts as 
a buffer to the optical disk with as much 
as 30 hours to 180 hours of storage ca- 
pacity with four channels to 80 chan- 
nels on a typical system. The hard disk 
drive has instant access and serves as 
an instant recall recorder. It records and 


PUT YOUR COMPANY 
ON Fast Forward — 
With Econo-Comms 
Rapid Repair System 


For More Information 
On Our 
“NEW” R.R.S Service 


Call Toll Free 
30-Day Warranty * Free Return Shipping 
MM 


Econo-Comm, Inc. 


Repairing Pagers Since 1984 


(800) 922-4985 


plays back at the same time, so instant 
recall does not interrupt recording. 


Other technologies 
Despite the introduction of new techno- 
logies, analog recording on reel-to-reel 
and audio cassette tape continues to suit 
many logging recording applications. 
» Reproduction Technologies, Bristol, 
IN. offers both types of recorders. The 


FLAT RATE SCHEDULE 
Includes Parts 


Pager Repair 
per month 

1-99 pagers 

100-250 pagers 
251-500 pagers 

More than 500 


Pager Recrystal 
per month 

1-10 pagers 

11-25 pagers 

26-50 


Pager vibrator additional .. .$40/unit 


Applies to Motorola pagers only. Free 
parts with minimum monthly service. 
30-day warranty. Excludes aiphanu- 
meric and sensar units, and physically 
damaged units. 


3710 NW 16th St., Lauderhill, FL 33311 * (305) 581-4980 = (305) 581-4985 
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toss TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS. 
150-450-800 MHz 


DUPLEXERS and CAVITY FILTERS, — 
including our patented B, B, CIRCUIT * — 
FILTERS, for all bands within the frequency 

range of 30 to 960 MHz. Investigate this 

complete line of high performance products. 


fie es ‘ BS es 
CD WACOM | 


PRODUCTS, INC. 
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PO. BOX 21145 
WACO, TEXAS 76702 + 817/848-4435 
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company’s reel-to-ree] recorder runs 24 
hours on a 10.5-inch tape. 

Its cassette recorder runs at standard 
cassette speed and records a maximum 
of four channels for 120 minutes with 
VOX for extended recording, according 
to Maxine Beasey, the company’s mar- 
ket operations manager. 

» ATIS makes audio cassette and 
reel-to-reel logging recorders, as well as 
an instant recall recorder with solid-state 
memory. 

» Magnasyne makes reel-to-reel log- 
ging recorders for 10 channels to 240 
channels. 

» Lanier Voice Products, Atlanta, 
offers audio and video cassette, reel-to- 
reel, dynamic RAM and networked 


A Dictaphone reel-to-reel logging record- 
er with multiple concealed tape drives. 


hard-disk-based instant recall] and log- 
ging recorders. 

» Omnicron Electronics, Putnam, 
CT, specializes in audio cassette logging 
recorders. 

William E. Jones, Omnicron’s general 
manager, said his company’s products 
normally are used to record one opera- 
tor position at standard cassette speed 


Decibel’s 
sei Standard and 


> 


Dedicated to the Fine Art 
of Radiation Management! 


a member of The Allen Group inc. 


s RI a 
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dependability is totally awesome. Of the 40 in use by the company, not one has failed! 
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ae sis 
In May of 1991; Decibel's 155 watt 
amps, Tx Combiners and Ax Multicouplers 
were included in this 806-821 MHz SMA system 
(designed with room for expansion) by Advanced MobileComm of Texas 
in Ft. Worth. General Manager David Bell \ikes the PAs and says their 


Be Ot Re ey oe ae ee | 


Decibel’s VHF and UHF PAs and portable 
amplifier-chargers are now redesigned. 


New 5-watt Class A and other highly reliable 
linear power amplifiers are offered. 


12, 45, 65 wat! amps are AT&T, Motorola, 
Novatel, NT and GE plug-in compatible. 


90, 100, 105 and 120 watt amps have single 
fans, 145, 155, 160 and 180 watt amps dual fans. 


Look to Decibel for both your standard and custom RF amplifier requirements. We 
offer the finest quality and a broad, growing selection, including a line of Class A 
Linear amplifiers for 50-2000 MHz, including PCN. 


26 VDC Dynamic Cellular Amps, 851-960 MHz | 13.8 or 26 VDC Static Amps for 800-900 
iss MHz Trunked, Paging, Conventional 


12 watts Plug-in Dual isolators 

45 watts Piug-in Dual isolators Single isolator 
65 watts Plug-in Dual isolators No isolator 
105 watts 19” Rack | Single isolator Single isolator 
120 watts 19” Rack | No isolator No isolator 


160 watts 19” Rack 


Decibel offers static-to-dynamic power contro! modifications for 45 watt plug-in amplifiers. 
Use the toll-free HOTLINE to FAX us your requirements: 


1-800-229-4706 


Single isolator 


Overland Park KS; ‘Cartwright Communications*, Cincinnati OH; Communications Associates, Joliet Is | Communications Express, 
‘Hutto *, Dallas TX, Norcross GA; Marketronics*, Sunrise FL; Primus Electronics, Joliet IL; Talley Electronics*, Hayward CA, 
Canada, ECD, Calgary, Alberta, EEL, Ontario; laval, Quebec. 
c 


"HANDS-FREE" 
COMMUNICATION 


Magnasync’s digital logging recorder. 


Hands-free operation of portable two-way 
radios is now possible with David Clark 
Company's Voice-Activated (VOX) Headsets. 
New miniaturized circuitry fits inside the headset 
ear Cup, eliminating the need for a separate 
bulky VOX module. 


With a Noise Reduction Rating of 24, these 
Voice-Activated Headsets with noise-canceling 
microphones, assure clear, crisp transmissions 
regardless of the background noise. 


Choice of boom microphone headset or 
throat microphone headset. 


No radio modification required._ 


For more information and a 
FREE DEMONSTRATION, 
call or write: 


ae awe: The ATIS rack-mount instant recail dynamic random-access 
360 Franklin Street, Box 15054, Worcester, MA 01615-0054 memory (RAM) recorder and its remote contro! unit. 


TEL: (508)751-5800; FAX: (508)753-5827; TELEX: 920482 
©1991 David Clark Company Inc. 
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WHAT PONY. EXPRESS RIDERS. MIGHT HAVE SAID 
IF THEY HAD HAD-A BENDIX/KING RADIO 


“Two miles out! Saddle that Palomino! 
Pack some grub — to go!” 


Pony Express riders made history in 1860 by spreading the 
word the old-fashioned way. If they were establishing a 
mobile communications system in 1992, they'd choose 
Bendix/King’s new EMV mobile UHF radios. 

With saddlebags packed tight, they'd applaud its size (it’s 
the smallest 40-watt mobile in its class). With rough terrain 
ahead, they'd prize its durability (all-electronic 
tuning, no moving parts and a die-cast housing 
keep it true). With nightfall looming, they'd trea- 
sure its vacuum-fluorescent alphanumeric display 
(programmable to show information you want to 
sec, readable day or night). 

And as hard-riding Americans, they'd value a 


product engineered, designed and manufactured in the 
U.S.A. 

Bendix/King’s technology brings you up-to-the-minute 
features, including 112 channels, bTME/ANI and the industry's 
widest bandwidth, 404 - 470 MHz, with no degradation in 
specification. Simplicity of operation, reliability, flexibility. 
All backed by the industry's best warranty — 
up to 5 years. 

The Pony Express stands as a pioneer of 
communications history. Now, Bendix/King's 
EMV mobile radio is writing history of its own, 

For more information and specifications, 
call today. You, too, could make history. 


1-800-648-0947 
BENDIX/KING 


Woaip CLass 


Rapoos.™ 


Mowe CoMMeNicaTIoNs Divito’ ¢ 2020 Hasxeu: Ave. Lavage, KS 00046 © 0915) Salad © FAN (OES) 10287 


292 AL Stasar Isc 


Circle (43) on Fast Fact Card 


llied 


nalAerospace 


or at '/4 or '/s the standard speed. The 
units run only during conversation to ex- 
tend the time between tape changes. 

The units are about the same size as 
a facsimile or answering machine. Jones 
said users can connect the units to tele- 
phone lines or other instruments them- 
selves, climinating the need for on-site 
service by trained technicians. 

Jones recommends using audio dic- 
tation cassettes because they have 
recordable leader tape; gencral purpose 
cassettes have plastic leader that does 
not record. At slow speeds, cassettes 
with plastic leader may miss the first 
words or sentences at the beginning of 
the tape. 

» AM/COMM Systems, San Fran- 
cisco, makes single-channel instant re- 
call and four-channel audio cassette log- 
ging recorders licensed under a 3M 
patent. 

Company president John Ohmura 
said the units run at 1/4 or '/o standard 
cassette speed to record as much as six 
hours per tape. The units are activated 
by contact closer, VOX or voltage- 


A Racal Recorders video cassette logging 
recorder. 


sensing interfaces, so they operate only 
when communication is taking place. 

The units use direct-drive motors that 
are wound onto their circuit boards. 

The time and date code is superim- 
posed digitally on the audio with subau- 
dible tones, making it virtually impos- 
sible to alter a tape undetectably. 

» Accurate Sound, Menlo Park, CA, 


offers audio cassette and instrumenta- 
tion reel-to-reel logging recorders. 

The cassette unit records four chan- 
nels or eight channels in one direction 
for as long as eight hours continuously 
or longer under VOX control. 

The reel-to-reel unit records on as 
many as eight channels for as long as 
100 hours on a 10.5-inch reel. The re- 
corder logs signals in direct FM or 
PCM at speeds from }/32ips to 30ips. 

Ron Newdoll, the company's sales 
manager, observed that most people 
want a logging recorder with at least 
24.5 hours running time so tapes do not 
have to be changed more than once a 
day. 

“To satisfy that demand, we are de- 
veloping a new system that will log one 
channel for 24 hours on a C-90 Philips 
cassette,’ he said. The new recorder is 
expected to be available by the end of 
the year. 


What’s ahead 
Stancil’s Michael Custer said the 
trend toward digital recording points the 


JABRO Batteries, Inc. 


1938-A University Lane, Lisle, IL 60532 

Phone: 708/964-9358 + FAX: 708/964-9081 

Telex: 281024 - Cable: JABROUSA 

ORDER ENTRY. 800/323-3779 - FAX: 800/237-6435 


MAKE THEM J A BF 


atteries 


Whatever your battery 
needs ... paging, com 


high quality America’ 
made, nickel-cadmiun 
batteries... with the 
power built-in for peak. 
performance. 


Our expanded line is detailed in this 16-page cata- — 
log, complete with cross reference data and specifi- 

cations. See for yourself why so many rely on JaBro 
~ The House of Batteries — as their primary source, 


Write, phone or FAX today for our catalog. 


JABRO Is A Factory Authorized 
=p Energy 
Value Added Center For Fates) 


JABRO Batteries S.W., Inc. 
25700 1-45 North, #111, Spring. TX 77386 
Phone: 713/367-9393 - FAX: 713/292-7139 
ORDER ENTRY: 800/245-1138 


Canadian Affiliate: 403/248-4020 - European Representative: (33)-1 43.00.94.94 


Circie (44) on Fast Fact Card 


46 Mobile Radio Technology October 1992 


AVCOM’s New 
PSA-65A Portable 
Spectrum Analyzer 


The newest in the line of rugged spec- 
trum analyzers from AVCOM offers amaz- 
ing erformance for only $2,855, 

OM’S new PSA-65A is the first low 
cost general purpose portable spectrum 
analyzer that's loaded with features. It’s 
small, accurate, battery operated, has a 
wide frequency coverage - a must for 
every technician’s bench. Great for field 
use too. 

The PSA-65A covers frequencies thru 
1000 MHz in one sweep with a sensitivi- 
y, greater than —95dBm at narrow spans. 

he PSA-65A is ideally suited for 2-way 
radio, cellular, cable, LAN, surveillance, 
educational, production and R&D work. 
Options include frequency extenders to 
enable the PSA-65A to be used at SAT- 
COM and higher frequencies, audio 
demod for monitoring, | eriodic anten- 
nas, 10KHz filter for .2 Z/DIV range, 
carrying case abecaryls and more. 

For more information, write, FAX or 


BRINGING HIGH 
TECHNOLOGY 
DOWN TO EARTH 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIAGINIA 23236; 804-794-2500 
FAX 804-794-8284 
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How Lonnie Harper of Lynchburg, VA, 


helped Miami County of Ohio 


ff fa ; 


Thanks to Lonnie and others like him, 
Miami County can depend on their 
public safety radio communications to 
perform flawlessly. Both day in and day 
out and during “explosive” emergencies. 
A homemade batch of explosive material 
put Miami County's EDACS (Enhanced 
Digital Access Communications System) 
to the test. EDACS enabled county 

and local police, fire, and EMS to 
communicate directly and safely evacuate 
the danger area. 

At the same time, Miami County was in 
control of other emergency and routine 
operations, as well. Thats because 
Ericsson GES EDACS delivers non-stop 
voice and data trunking wherever 

its needed. 


control an explosive situation. 


Plus, EDACS provides Miami County 
squad cars with mobile data terminals 
for instant information access. And, its 
modular design has made it easy for 
the county to expand the system to 

ace ommodate more users, 

As a machine operator at Ericsson GE, 
Lonnie Harper won't settle for less 
than the very best in performance and 
quality, When it comes to protecting 
your communitys lives and property 
you can't alford to cither, 


For facts on EDACS, plus a 

free booklet with public safety 
case histories, call Ericsson GE 
Mobile Communications Inc. at 


1-800-GE-12345 or 804-528-7643. 


© 1992 Ericsson GE Mobile Commautniications tne, 
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way to the future. 

“Reel-to-reel recording is retaining its 
cost-effective advantage only at higher 
capacities where many channels have to 
be recorded and stored for a long time,” 
he said, 

“As the cost-per-channel drops and 
the length of memory for digital record- 
ing increases, analog tape recording will 
be replaced at ever-increasing capacity 
levels,’ he said. At present, though, 
Custer said reel-to-reel recording is 
clearly more cost-effective at the highest 
multichannel capacities. 

“But when 32 channels can be re- 
corded for 24 hours on a $10 tape, that 
is appealing,” he said, referring to vid- 
eo cassette logging recorders. 

Custer predicted that digital logging 
recorder technology will use various re- 
cording media, including new types of 
solid-state memory yet to be developed. 
The difference will be in the recorder 
manufacturer’s analog-to-digital conver- 
sion and digital compression techniques 
and in software. 

“With digital recording. we have a lot 


of leeway in manipulating data to main- 
tain good voice quality while minimiz- 
ing the amount of memory required for 
storage,” he said. 

Various technologies fit diverse ap- 


Logging recorders 


For more information about logging 
recorders, circle the corresponding 
numbers below on the Fast Fact Card 
in the back of this issue. 


Accurate Sound 
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AM/COMM Systems 
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16 REASONS TO BUY 
OUR RF AMPLIFIERS 


plications ranging from recording a sin- 
gle telephone line to recording multiple 
telephone and radio circuits, with the 
trend being toward digital recording and 
solid-state memory. 


Magnasync 
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Omnicron Electronics 
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Phonetix 
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Racal Recorders 
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Reproduction Technologies 
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Spilsbury Communications 
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Stancil 
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Express 
yourself 


Something bothering you? Want 
to sound off about it? 


Need help that other readers 
might provide? 


Send a letter to: 


Letters to the editor 


Mobile Radio Technology 
P.O. Box 12901 
Overland Park, KS 66282-2901 


A bad amp can be your worst nightmare. Ask us what we've been doing over the past 11 
years to make your dreams come true. Our Catalog details 16 important technical points 
you should know before you make a commitment to an RF amplifier supplier, Our product 
line includes: 


¢ VHF Low Band to 400 watts 

@ VHF High Band (140-200 MHz) to 300 watts 

e UHF Low Band (400-550 MHz) to 400 watts 

¢ UHF High Band (800-960 MHz) to 150 watts 

® True continuous rating at high ambient 
temperatures 


* “Bullet-Proof” heavy duty protected am- 
plifiers for mobile and simplex applications 


ee | 
VoCom/RF Corporation 


Quality since 1979 


1/800-872-6233 


Call 1-800-USA-MADE 


Fax: 708/885-0723 
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The first practical way to 
trunk your conventional 
| UHF repeaters. 


New Syn-Tech’ trunked/conventional 
mobiles have all the logic built-in! 


Midland Syn-Tech Trunking: a simple, inexpensive 
way to trunk existing repeaters with no major up- 
front investment. No interconnection, no exolic site 
hardware or software. It can easily double present 
channel loading ... and provides users a much better a 
level of service, too! Syn Tech EXP™ Model 70 1526BT 25W. 450.470 MHz}: 
What makes Syn-Tech Trunking unique is our programmable for up to eight runkediconventional channels 
new “smart” UHF mobiles — the first with all the 
necessary trunking logic included in their micro- 
processor software. They're programmable for 
trunked operation only, conventional only, or both, 
and they can co-exist with conventional radios 
on the same repeaters. This makes it practical lo 
implement Syn-Tech Trunking, one user group at 
atime. And, with no extra-cost special equipment 
or installation needed, it’s both simple and cost- 
effective. 


Sy-fech XTR® Modes 70 1530/ 1630BT (30W. 450- 470 MHz }: 
progranunable for up to 22 tunkediconventional channels 
(99 optional), two trunked groups 


Free information package explains 
how Syn-Tech Trunking can double the 
capacity of your community repeaters 
. and how you can get started today 
with virtually no capital investment. 
Call 1-800/MIDLAND, £x?. 1690. 1690 N. Topping * Kansas City, MO 64120 
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Use pressurization 
to protect RF feedlines 


Pressurized nitrogen or dehydrated air protects valuable RF transmission 
lines from moisture that may enter at connectors, joints and punctures. 
Here are advantages and disadvantages of various methods. 


By Lloyd A. Keyser 


Air-dielectric transmission line per- 
formance can be reduced greatly when 
filled with ambient air. Under sealed 
conditions, moisture in the air can con- 
dense inside the transmission line when 
the ambient air temperature reaches the 
contained air’s dewpoint. 

All air-dielectric coaxial cable and 
waveguide should be maintained under 
dry gas pressure to prevent corrosion, 


Keyser is business unit manager tor the pressuri- 
zation product line at Andrew Corponition. Orland 
Park. IL. 


voltage breakdown and increased 
VSWR from degrading its electrical 
performance. 

Dehydrator pressurization equipment 
can protect antenna and transmission 
line systems from the effects of mois- 
ture penetration. 


Moisture’s effects 

Air-filled transmission lines, unless 
pressurized. allow moisture to enter 
through joints. Joint seal elastomers 
have a calculable leak rate that increases 
as the system ages. 

Ballistics penetration of a line 
(through vandalism) allows copious 
amounts of water to enter unless the line 


is maintained under pressure. 

> Corrosion—Ul a positive dry air 
pressure is not maintained inside the 
lines, “breathing” allows moist air to 
enter through joints. (See Photo | be- 
low left.) 

This moist air, under lower tempera- 
tures, condenses on internal surfaces of 
transmission lines and fittings and 
causes Corrosion. Corrosion increases 
attenuation and permanently or inter- 
mittently degrades system performance. 

> Voltage arcing—A_ transmission 
linc may fail because dust and moisture 
create conductive pathways between in- 
ner and outer conductors. (See Photo 2 
below, ) 


Photo 1. Moisture in a transmission line can cause corrosion that 
increases attenuation and reduces system performance. 


fails. 


Photo 2. Burned Teflon shows the conductive path formed by 
dust-laden moisture. As the path arcs over, the transmission line 
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Sinclair's compact tunable cellular 
combiner was engineered to meet the 
~ demanding requirements of cellular 
systems. 

It features a revolutionary design that 
permits on-site tuning or remote luning 
via computer allowing you to take full 
advantage of dynamic channel ° 
assignment. 

For the best response contact 
Sinclair today! 


\ awanda, NY 14150 
potiesiae 
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500 MHz 


Figure 1. Transmission line return loss before water drop. 


Dust-laden moisture repeatedly de- 
posited on the horizontal surface of an 
insulator builds a conductive path as the 
moisture evaporates. As the conductive 
path arcs over, transmission line failure 
occurs, The transmission line then must 
be pulled and cleaned, and the damaged 
parts must be replaced belore full pow- 
er is restored. 

» Increased VSWR—Water deposited 


on horizontal insulators and on the 
waveguide’s bottom surface causes in- 
creased reflected power. It degrades sys- 
tem performance and eventually results 
in transmitter shutdown. 

Figure | above shows the return loss 
of a length of a 3-inch air-dielectric ca- 
ble before water is introduced. Figure 
2 above shows the cable’s return loss af- 
ter 3ce to 4ce of water is introduced and 


500 MHz 


Figure 2, Transmission line return loss after water drop. 


collects at the bottom connector. Per- 
formance degradation is severe. 


Design considerations 

Condensation in transmission lines 
depends on the amount of moisture in 
the contained air, expressed as dewpoint 
or relative humidity (RH), and the out- 
side air temperature, Dewpoint and rela- 
tive humidity are defined as follows: 


T ™ 
VE R E X AOR 
ASTRON 


HENRY 
RADIO 


Toll Free: 
Or: 
FAX: 


e 
Busy? 1% 
SCAN PRI 


Los Angeles CA 90025 
1-800-877-7979 
1-310-820-1234 
1-310-826-7790 


ALSO IN 
STOCK: 


AEA DATA 


BECKMAN 


MOBILES & PORTABLES Em 


Now in stock at Henry Radio-the popular new 
Yaesu "Vertex" line. 
@ FTL-2011 VHF and 7011 UHF mobiles 
@ FTH-2070 Dual-Band Portabie 
@ FTH-2008 VHF and 7008 UHF Portables 


CUSHCRAFT 
FANON 
HENRY 
HOXAN 
ICOM 

JABRO 
KANTRONICS 
LARSEN 


@ FTH-2009 VHF and 7009 UHF Low Cost Portables MAXON 
2050 S. Bundy Drive ale 


RADIUS 
TEMPO 
UNIDEN 
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Are you 
scrambled? 


If you use scrambling or encryption 
to keep your radio communications 
private, remember that your station 
identification must be transmitted 
“in the clear.” 


Call signs are the most important 
ingredient in interference control. 
Be sure your operators or automatic 
equipment transmit your call sign 
often. 


®@ during each transmission or 
exchange of transmissions. 


® every 15 minutes during 
continuous operation 
(non-public safety). 


® every 30 minutes during 
continuous operation (public 
safety). 


A public service massage trom 


A. Model CT300 B. Model CT2100 C. Model CT2500 

+ Johnson LTR” encode and decode + Rugged and reliable » Rugged and reliable 

« POCSAG, NEC, GOLAY » Bench quality...field portable + Bench quality..field portable 

-DIMF » High resolution dual 1.CD displays + Microprocessor controlled 
encode and decode 

+ GE Mark V » Memory storage + Battery operated 


* 516 tone Sequential - Battery operated * Cellular testing 
* DCS, off the air : 


® Microprocessor driven . Memory Storage ' 


i 


D « Model CT3000S F. Model CT5100S 


» Full featured spectrum analyzer + 110 dB dynamic range 
spectrum analyzer 


* Modular construction 


+ Off the-air modulation counter + True duplex operation 


+ fone and digital signaling decode 
and encode 


+ Plain English LCD 


» Stored settings 


+ Analog watt meter 
* Oscilloscope 

+ RF Sweep 

+ Audio synthestzer 


7 » Self diagnostics 
* Audio voltmeter : 


We thought youd 
prefer multiple choice. 


As part of the mobile communications industry, you have testing needs. But your 
requirements may differ greatly from your competitor. That's why Wavetek offers a 
variety of communications service monitors. 

Our complete line of test equipment ensures you'll have no more or no less 
testing capabilities than you need. So call Wavetek today at 1-800-245-6356 or 
(317) 787-5721. Wavetek. Your best choice in communications test equipment. 
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Dewpoint is the temperature at which 
saturated air above freezing condenses 
in the form of water droplets on a colder 


surface. : the temperature is below 
freezing, ice crystals precipitate out of 
the air. 


Scientific language: When the partial 
pressure of the water vapor equals the 
saturation partial pressure of the water, 
moisture condenses on a cooler surface. 

Relative humidity is the ratio of the 
actual vapor pressure to the saturated va- 
por pressure. 

Dewpoint and relative humidity are 
affected by temperature and atmospheric 
pressure. Dehydrators remove specific 
amounts of water at a specified maxi- 
mum relative humidity and temperature 
to provide air at a specific minimum 
dewpoint. 

Outside ambient temperature changes 
require special consideration. The dry 
gas supply system must be sized to 
maintain transmission line pressure 
when the outside ambient temperature 
drops at rates as high as 50°F per hour. 

Similarly, because the transmission 


line pressure increases when the am- 
bient temperature and solar load on the 
transmission line inerease faster than the 
leak rate, gas barriers and feed horn 
windows must be protected with a high- 
pressure relief valve. Overpressure may 
distort some antenna types. 


Pressure drop 

The pressure drop in the gas feedline 
from the dehydrator to the transmission 
line depends on feedline length and 
diameter. 

Often, pressurization systems are in- 
stalled with feed tubing that has a diam- 
eter too small for the distance from the 
dehydrator to the manifold or the mani- 
fold to the transmission lines. 

Quarter-inch feed tubing is not rec- 
ommended because most installations 
exceed its recommended maximum 
length. Most communications systems 
can use as much as 300 feet of 3/s-inch 
feed tubing. Large-capacity broadcast 
systems can use as much as 500 feet of 
'2-inch feed tubing without perform- 
ance degradation. 


The system pressure drop is related 
directly to equipment sizing and instal- 
lation workmanship. 

Dehydrators are pressure-tested at the 
factory to ensure leak-free operation. 
Nevertheless, improper or sloppy feed- 
line installation results in kinks in the 
lines and Jeaks in compression fittings. 

Protecting transmission line flanges 
when the lines are installed in towers 
and buildings is critical. The flanges 
should not have any nicks, gouges or 
raised burrs on their edges and surfaces. 

Check to see that gasket grooves are 
free of debris and flange seals are 
smooth with no nicks and cuts. 

Flange bolts must be torqued evenly 
to the prescribed values. 

A high-quality installation is a low- 
maintenance installation. 


Gas supply selection 

The gas supply may be a bottle or, 
more commonly, a pressurization 
system. 

Bottled gases normally used for pres- 
surization are nitrogen (N>) and sulphur 


PROFESSIONAL 
VOICE 
Meletelivte 
RECORDERS 


Don’t leave the 
documentation of 
your important 
conversations to 
chance... Play it 
safe with an 
Omnicron. 


rh Talking Time Clock 


We stock more 

quality top-grain 

leather cases 

than anyone else 

in the Industry. 

Our manufacturing 

techniques match 

the advanced 

specifications of the 

latest in Portable 

Radio, Pager or 

Cellular models. 

@ Immediate delivery from large inventory. 
m Two day delivery on set up orders. 
@ Logo imprinting. @ Low pricing. 


if you're not getting this kind of service 
.. Call today. 


{ Js 
“Your one-call supplier BEE Electronics, Inc. 


for Hard Protection 2655 Gardner Road, Broadview, IL, 60153 
and Soft Leather Cases. Toll Free:800/336-3115 Fax:800/345-2091 
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repeats time and date 
on optional Time 
Channel 


Voice activated 
recording: 2, 8, or 16 
hours of talk time on a 
standard audio cassette 


Fail safe alarms monitor 
tape movement to 
prevent operator error 


Rapid review of 
recorded conversations 
will minimize operator 
error 


Select an Omnicron to automatically record your important 
telephone conversations, two-way radio messages, or 
dictation. Choose from six models starting under $400 and 
a full line of accessories. 


© OMNICRON 


lomnicron ELEC Pall IIRC D) ‘ 
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581 LIBERTY HIGHWAY 
P.O. BOX 623 
PUTNAM, CT 06260 
203-928-0377 

FAX: 203-928-6477 
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Photo 3. In static pressurization systems, 
transmission line often is pressurized by 
a hand pump. 


hexaflouride (SF,), which have dew- 

points from —70°F to —100°F, depend- 

ing on the process implemented. 
Pressurization systems can be classi- 


fied as static or dynamic. In a static sys- 
tem. the transmission line is pressurized 
by a hand pump or other means. Then 
the pressurization source is removed. 

Transmission lines are not hermeti- 
cally sealed. Thus, static systems even- 
tually lose pressure. They require peri- 
odic recharging and should not be used 
where the site is not regularly and easi- 
ly accessible. 

Hand pumps are used on small. tight 
systems, and they can supply as much 
as 135sef of dry air under ambient con- 
ditions of 40% RH and 70°F (21°C) be- 
fore regeneration is required, The ad- 
vantages of hand pumps include 
portability and simple operation. The 
disadvantages are that they require man- 
ual regeneration of the desiccant, and 
they provide for a low purge and low 
system volume. (See Photo 3 at the left.) 


Dynamic system 

A dynamic system incorporates a 
pressurizing source that provides dry 
gas on demand. 

The pressurizing source may be nitro- 


gen tanks with a regulator or an auto- 
matic dehydrator. The source is con- 
nected to the transmission line system 
permanently and recharges it to a preset 
positive pressure as required to compen- 
sate for leakage losses. This method 
provides positive pressure at all times. 
(See Figure 3 on page 58.) 

Nitrogen tanks mainly are used on 
small. tight systems and where public 
utility ac power is unavailable. 

Using nitrogen is advantageous be- 
cause its dewpoint is lower than de- 
hydrated air; there are no power require- 
ments; it has no moving parts; and the 
gas itself costs little. 

Nonetheless, overall costs are not as 
economical as it might seem. Hidden 
costs include monitoring tank pressure, 
ordering additional tanks, overseeing 
site access and delivering gas during bad 
weather, Other hidden costs include low 
purge volume, limited capacity (only 
minutes) in the case of ballistics vandal- 
ism and a complex piping system. 

> Manually regenerative dchydrators 
require frequent inspection and periodic 


WHEN TRAGEDY STRIRES, LACK OF 


OMMUNICATION IS A REAL DISASTER 


Whether it's co-ordinating 
Search and Rescue teams or 


dealing with ground relief support 


groups, a portable communi- 
Cations system is an absolute 
priority in times of emergency. 
The Tait Portable Repeater 
Station has been designed to be 
put into action immediately, 
effectively. Light, robust and 
‘showerproof, the Portable 
Repeater Station can handle a 
network of mobile and handheld 
radio transmissions in the most 
remote of terrain. 
Wherever life is in danger, the 
Tait Portable Repeater 
Station brings the 
promise of help. 


Tait Electronics U.S.A. Inc 


9434 Old Katy Road, Suite 11¢ 
Housten Texas 77055, USA. Phone (1) (713) 984-868 
Outside Texas 800 222-1255, Fax (1) (713) 468-6944 
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ARE YOU WAITING FOR YOUR 


MULE 
TO DIE 
BEFORE 
YOU 
BUY A 


TRACTOR? ‘i 
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Your paging terminal is the heart of 
your system. You depend on it. Your users 
depend on it. The success of your 
organization, and your very livelihood, may 
depend on it. 


Unfortunately, some paging terminals 
are not all that dependable. The older 
they get, the harder they are to support. 
Upgrades become more difficult. Repairs get 
increasingly expensive. Then one day you 
learn that help is no longer available. That's 
when you realize your system is running on 
borrowed time. 


Zetron, Inc. 


12335 134th Ct. N Redmond WA 98052 
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With Zetron, it's different. Our paging 
terminals are designed for easy upgrades and 
long-term support. The first terminal we sold, 
years ago, we still support today. And the 
terminal you buy from us today, we will support 
for years to come. 


The 2000 Series is Zetron's line of deluxe 
paging terminals. Our software-intensive design 
and modular architecture make it supremely 
supportable and upgradeable. The 2000 Series 
offers sophisticated features such as voice storage, 
integrated voice messaging, alphanumeric paging, 
TNPP networking, and call steering - 
with capacities of up to 38 trunk 
inputs, 20,000 subscribers, and 20 
hours of voice storage. You can add 
these options when you buy your 
terminal, or you can add them later. 
Much, much later. 


Maybe it's time to put that old 
mule out to pasture. Call today for 
a free 2000 Series System Planner. 
Call before it’s too late. 


ZETRON 


Phone: (206) 820-6363 Fax: (206) 820-7031 


Figure 3. Dynamic pressurization systems often use nitrogen 


tanks as a pressurizing source. 


replacement or regeneration of the  system’s leakage rate. 
Manual units can supply as much as 
Regeneration frequency depends on the 27O0scf (7,646 liters) of dry air under the 


desiccant. (See Photo 4 above right.) 


SIEMENS 


The Power to Communicate Anywhere 


Solar electric power: proven reliable 
on mountain tops around the world. 
Complete integrated systems. Mod- 
ules are ULe listed, 10 yr. warranty. 


Solar Electric Specialties 


WERERERRUE TEER EY 
ETT TI lily 


P.O. Box 537, Willits CA 95490 TTT 
800 344-2003 . 


Siemens Solar Industries 
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ch, CAUTION 
ELECTNIGAL HAZARD 
Sarena, 


Photo 4. Desiccant type dehydrators are manually regenerative, 
requiring frequent Inspection and periodic replacement or 
regeneration of the desiccant. 


ambient conditions of 40% RH and 
70°F before regeneration is required. 
Their advantages include automatic dry- 


Send out a strong signal 
in your next direct mail 


campaign. 


Choose the most responsive 
names in the mobile 
communications industry. . . 
For your next mailing, rely on 
Mobile Radio Technology’s 
subscriber file to reach 24,106* 
qualified industry protessionals. 


Be sure your sales message makes 
an impact and reaches the real 
decision-makers in the mobile 
communications industry, put 
Mobile Radio Technology's 
subscriber file to work for you. 


Mobile Radio 
‘Technology 


"12/91 BPA 


For more information, contact: e 
Greg Hembree 

MRT List Rental 

PO. Box 12901 

Overland Park, KS 66282-2901 
Call 913-967-1872 

FAX 913-967-1897 


PUBLISHING 


DIRECT 


LIST RENTAL SERVICE 


We're making a name for you. 


° 
For over 10 years, Trontech has pioneered a variety of products for Cellu PSy8tems, 
from engineering custom design through production. Today, our amplifiers can,be 
found in nearly all of AT&T's Cellular Radio Cell Site Systems. 


Trontech is recognized as an industry innovator andleading edge source in ad- 
bebripes amplifier design. We can offer you a wide,ange of capabilities and applications 
such as: . . 


Ultra low noise amplifiers. ; . 

High dynamic range receive amplifiers. - 
High power amplifiers for transmit applications. » 

Custom designs for test systems. 

L & S band high power amplifiers for Cell Site Microwave Communications Links. 


We have literally thousands of designs for production type amplifiers on file. Lg Bes 
available as is, or we can customize them by adjusting’virtually any parameter. Now 
you can specify precisely to maximize system performance. From single units to high 
volume production, get it all af'standard amplifier prices! The chart illustrates several 
existing product areas for both US arid European standards. 

All Trontech products are man- ~ 
ufactured to MIL-I-45208. In-house 
environmental testing capabilities 
offer rapid and economical testing of 
new designs taisystems#equirements. 

Specify the source that offers 
a real choice, field-proven de- 
signs and a successful track 
record in quality, performance, 
price and delivery — Trontech!, 
Call or write for more detailed 
information or applications as- 
sistance. . 


Product Area Freq. Range Description 


Low noise 10— 4200 MHz Noise Figures under 1.2 dB for 
superior receiver sensitivity 


Wide dynamic 400 — 1000 MHz Low noise amplifiers with typical 
range amplifiers gain under 20 dB and 3rd order 
intercept points greater than +35 dBm 


High power 400 — 1000 MHz Amplifiers up to 80 Watts Linear for 
linear transmit applications 


High power 1.7 — 2.3 GHz GaAs Power Amplifiers for Cellular 
linear Radio Microwave Links 
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Contact factory for your local representative. 
Trontech Is taniecatied In the following countries: Switzerland, Italy, Holland, West Germany, India, England, Japan, Canada, Israel, France, Sweden, 


a 


ing, low power requirements, a 10-year 
to 15-year life expectancy, economical 
operation and simple installation. Main- 
tenance is more economical than with 
nitrogen tanks that have to be changed. 

The disadvantages are that manual 
units require manual desiccant regener- 
ation and ac power. The units have mov- 
ing parts, low purge and system volume, 
and the compressor unit makes noise. 

Desiccant may be replaced at the site 
during monthly or quarterly inspections. 
Saturated desiccant can be reactivated 
by baking it for four hours in an ordi- 
nary oven at 350°F (180°C) during de- 
hydrator downtime. Alternatively, it can 
be replaced by new desiccant and dis- 
carded, or replaced by new reactivated 
desiccant and saved for reactivation at 
a more convenient time and place. 


Heat regenerative 
dehydrators can range in 
size from a small, rack- 


You can help us give you 
what you need. mountable unit to a large 


dehydrator capable of 
pressurizing several large 
horn antennas. 


Members of MAT’s Editorial Quality Review Board 
evaluate each month's issue to help us learn how 
well we are fine-tuning to meet your needs. 


Want to help? 
O Hep >» Heat regenerative dehydrators 


Take the opportunity to have a direct influence on geaeeally are: wied:on ce) gong 
the magazine you turn to for technical information. viii ai: acai aaa lia 


pressure. 

These units can range in size from a 
small, rack-mountable unit to a large de- 
hydrator capable of pressurizing sever- 
al large horn antennas. 

Don Bishop A heat a mea unit operates by 
ee ie . using two absorbing desiccant contain- 
Editorial Director ers. ar passes trai one of these 
Mobile Radio Technology containers, in which the moisture is ab- 
PO. Box 12901 sorbed to a specific value. Then the in- 


Overland Park. KS 66212 coming air is switched to the second 


container. 

913-888-4664 The moisture in the first container is 
driven out by heat either applied within 
the container as resistive heat or exter- 


Write or call: 


— 
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Digital Performance. 


Magnasyne Corporation, a 
leader in logging technology for 
over 50 years, introduces its Digital 
Voice Logging System - the DVL 
Magnasync introduces the first-ever 1000 Series. 


The DVL is a revolutionary 
digital logger. It records and time/ 
‘ot: Ae date stamps all current commu- 
Digital one eae nications a multiple channels. 
While simultaneously able to 
instantly locate and playback pre- 
recorded selections. 


multi-channel, simultaneous record and playback 


DVL also features fully- 
automated recording capabilities, 
insuring you're not wasting precious 
storage space if communication lines 
are not active. 


Best of all, communications are 
stored on a re-writable 5'/;" digital 
cartridge. Each optical cartridge 
provides on average 3 days of 
storage, accompanied by an 
unprecedented 30 year warranty. 


STATYs 
F, P 
AlLURE SYSTEM 
ARCHIVE ALARM 7, a. . 


The DVLis easy and convenient 
to operate. Its user interface includes 
password § security, library 
management and a full-color 
monitor, complete with windows 
and help menus. 


Our DVLensures you will spend 
more time servicing the public, and 
less time servicing your equipment. 

To be a part of the latest in 
logging technology, please call us at 


1-800-366-3564. 
{magnasyncdigital | 


conductors of technology 


1135 Mansfield Avenue 
Hollywood, California 90038, 
Phone 213-962-0382, Fax 213-962-8601 


Circle (61) on Fast Fact Card 


62 


Photo 5. Pressure swing dehydrators have many advantages, In- 
cluding automatic regeneration, a 10-year to 15-year life expec- 


tancy and economical operation. 


nal to the container in the form of heat- 
ed air. The process reverses as required. 

The smaller heat regenerative units’ 
advantages are that they can be rack- 
mounted: their small, low-pressure 
compressors generate less noise and 
vibration; and they regenerate desiccant 
automatically. 

Their disadvantages include the re- 
quirement of a larger amount of desic- 
cant because of a longer regeneration 
time than their pressure swing counter- 
parts and a greater number of compo- 
nents for plumbing and electrical 
circuitry. 

When selecting a heat regenerative 
unit, make sure that the dehydrator 1s 
capable of continuous operation to pro- 
tect the transmission line system integri- 
ty if a leak occurs. 

» Pressure swing dehydrators incor- 
porate the principle of moisture sepa- 


ration and desiccant absorption. 

The units consist of a high-pressure 
compressor and two cylindrical absorp- 
tion drying chambers that are switched 
by a timer control and solenoid-operated 
valve. The drying chambers are used al- 
ternately every 30 seconds. (See Photo 
5 above.) 

A molecular sieve desiccant normal- 
ly is used. A molecule of water clings 
to the desiccant’s zeolite crystalline 
structure. When the tower alternates, the 
solenoid valve at the base of the tower 
opens, allowing 65psi dry air from the 
drying side to blow the water molecules 
from the crystalline structure into the at- 
mosphere from the wet side. 

Approximately two-thirds of the com- 
pressed dry air is used to regenerate the 
tower, and the remaining one-third is 
sent to the system. 

The advantages of the pressure swing 


Photo 6. Membrane dryers are new to the industry. They offer 
exceptional reliability and dewpoints in excess of -—50°F. 


units include automatic regeneration, a 
10-year to 15-year life expectancy, eco- 
nomical operation, dewpoints in excess 
of —40°F, high purge volume, high sys- 
tem volume and simple installation. For 
small systems, a bypass kit can be 
provided to eliminate short-cycling. 

The disadvantages of these units are 
that they need ac power, they have mov- 
ing parts and they tend to be noisy. 
These dehydrators are the largest and 
heaviest of those discussed. 

Sometimes, too large of a dehydrator 
is installed on a system. This creates 
short-cycling of the towers and leads to 
tower saturation and high humidity 
alarms. 

» Membrane dryers are new to the 
industry. They offer exceptional relia- 
bility and dewpoints in excess of —50°F. 
(See Photo 6 above.) 

A patented feedback system generates 


2) 
Radio 
securitron.—_’—_—_ 
Model 813A Identifier 


Now there is a compact, affordable Morse code identifier that's 


perfect for Common Carrier, Maritime, Aviation, Land and Amateur 
radio identification. Introducing the Securitron Model 813A. 

The Model 813A features multi-mode operation, field replaceable 
memory, adjustable audio and programmable code speed, tone 


and repeat interval ... 


all in a rugged miniaturized design. For 


complete details on the Model 813A, contact Securitron today. 


(408) 263-6434 


Securitron Company « P.O. Box 32145, San Jose,Califo 
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Introducing 


the first 
Dispatcher 
Workstation 
that lets 

you design 
your screens 
to fit your 


The ULTRA-COM PRO, 
with its "touchscreen dis- 
play," is the only work- 
station available today 
that permits the operator 
to program and modify 
the complete system. 


With the exclusive 
"Screenmaker" and 
"Customizer " programs, 
you can easily design 


operating screens for func- 


tion, appearance, color, 
and switch sizes and loca- 
tion. In addition, you can 
also develop functions 
unique to each operation. 


operating 


requirements. 


TINS 
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| 
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raster | 
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Available with 


Display 


TOUCHSCREEN 


The ULTRA-COM PRO's 
design is based on the 
concept of multiple 
workstations sharing com- 
mon control electronics. 
This makes possible incor- 
porating many enhance- 
ments required in modern 
dispatch systems. 


The ULTRA-COM PRO 
comprises one main 
electronics package 
(MEP) and individual 
workstations. The MEP is 
housed in a standard 
equipment rack or equip- 
ment cabinet, and can be 
remoted up to 2500 feet 
from the workstations. 


The heart of the ULTRA- 
COM PRO is a 386/486- 
based PC, supported by 
Intel's ™ 16-bit 8097 
microcontroller, and its 
family of support chips 
which provide the speed 
and reliability required in 
today’s commercial and 
emergency communica- 
tions environents. 


Call, write or FAX for 
our ULTRA-COM PRO 
detailed literature and 
specifications. 

Pee een ana AS GON | 
MODULAR 
COMMUNICATION 
SYSTEMS, INC. 

Le Se 

13309 Saticoy Street 
No. Hollywood, CA 91605 


(818) 764-1333 
FAX (818) 764-1992 
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1200 (366) 


1000 |306) 


600 (183) 


Transmission Line Length, feet (metres) 


400 (122) 


200 (61) 


* Maximum volume for MT/XT-1700 is 374 ft? (10590 


Figure 4. Transmission line vs. volume, and the recommended dehydrator to satisfy 
the demand. 


system dewpoints in excess of —65°F. 
A membrane dryer that produces such 
a low dewpoint approaches the perform- 


ance achieved by nitrogen without the 
cost and maintenance of bottles. 
Moisture is separated by the permea- 


RELIABLE 
2-WAY RADIOS 


For Quality manufactured 
mobile radiotelephones 
with technical support, 

custom software, 

widebandwidth, 
CTCSS tones, 
and cloneable 


CONTACT: 
TAD RADIO 
of Canada inc. 


509) 326-1511 


Fax (509)326-1430 Canada Ph(604)545-1150 
P.O. Box 10160, 612 N. Maple, Spokane, WA 99209 
a Ath eat Stel. St aie seat 


Circle (64) on Fast Fact Card 


64 Mobile Radio Technology October 1992 


tion process through an_ inert, 
maintenance-free fiber material instead 
of pressure swing molecular towers. 

An advantage of using membrane 
dryers includes the doubling of MTBF 
calculations over the pressure swing and 
heat regencrative units because they 
have fewer parts. Membrane dryers have 
a higher capacity per compressor size 
with proportionately lower power con- 
sumption and quieter operation. Mem- 
brane dryers may be fitted with option- 
al equipment to reduce noise output as 
low as 5SdBA. 

Among the disadvantages of mem- 
brane dryers are the need for ac power, 
the use of moving parts and the noise 
the compressor makes. 


Proper sizing 

Sizing the dehydrator properly affects 
its reliability and ability to provide dry 
air. 

A dehydrator that is sized too small 
operates at a high duty cycle and re- 
quires compressor overhaul sooner. For 
manually regencrative units, a desiccant 
change is needed more frequently, in- 
creasing maintenance costs. 

A pressure swing system dehydrator 
that is sized too large short-cycles and 
saturates the towers. Manual and heat 
regenerative units are unaffected when 
connected to a smaller system. 

Properly sized, a dehydrator operates 
ona duty cycle of 5% to 10%. This duty 
cycle provides maintenance-free oper- 
ation for the average system for as long 
as 10 years without a compressor 
overhaul. 

Figure 4 above shows the relationship 
among transmission line size, volume 
and the recommended dehydrator to 
satisfy the demand properly. 

To use the chart, select the transmis- 
sion line size across the bottom of the 
chart. Proceed vertically until the length 
is intersected in the left-hand column. 
Then follow the volume curve to the top 
of the chart where the proper dehydra- 
tor series is shown. 


September 22, 1992 
at Telocator's Annual Convention, 
Mobile Communications Marketplace 


Sponsored by Mobile Radio Technology 
and Telocator, The Personal Communications 
Industry Association 


he world may be evolving into the global village, butwe are 

still traveling a bumpy road into the information age. Today’s 

existing web of cellular, mobile radio, paging and telephone 

networks does not constitute the kind of powerful informa- 
tion Infrastructure that we envision—no more than the thousands 
of US dirt roads in the early 1900s made a national highway 
system. 

The fact is there will be no electronic superhighway in America 
until our wireless and landline networks are interconnected, guaran- 
teeing the affordable delivery of voice, data, text and video to every 
person, home and business. 

Join us for this one-time executive forum on what is being done to 
speed new interconnect arrangements that will benefit customers of 
both the landline and wireless networks, the economic impact of new 
network capabilities, how they will boost service revenues, new plans 
afoot to resolve “number scarcity” and whether regulatory changes are 
keeping pace with today’s new interconnection push. 


Call 800/326-8638 or send a fax to 202/467-6987 to register. 

Seating will be limited at this one-time only executive forum. $125 for 
Telocator members with convention registration, $250 for non-mem- 
bers with convention registration. 
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Tuesday, September 22 
San Francisco 
The Moscone Center 


8:30 AM 

interconnecting 

America's Electronic Superhighway 
Chairman: 

Don Bishop, Editorial Director 

Mobile Radio Technology 

and Cellular & Mobile International magazines 
Intertec Publishing Corp. 


9:00 AM 

Where the Network is Going— 

and What It Means for the Wireless Industry 
Moderator: 

Tom Mateer 

Manager of Strategic Development, Sprint 


Don Gayton, Engineer, Glenayre Electronics 

Gary Jones, Director of Business Development, 
PCN America 

Clyde Smith, Director of Technology 

Development & Service Applications, 

Bell Atlantic Mobile 

Harry Young, Director of Wireless Interconnection, 
Bellcore 


10:30 AM 
Coffee Break 


10:45 AM 

Looking Ahead: The Economic Impact 

of New Network Capabilities 

Moderator: Andrew Roscoe, President, EMCI 


Joe Kellagher, Consultant, Arthur D. Little, Inc, 
John Reddy, Chairman of College of Business, 
Penn State University 

E.Y. Snowden, Area Vice President, Pacific Bell 


12:15 PM 
Keynote Luncheon 


2:00 PM 

The Numbering Maze 
Moderator: Kurt Maass 

Vice President, McCaw Cellular 


Jim Dombrouski, Vice President of Technical 
Operations, Skytel 

Fred Gaechter, Member of Technical 
Staff-NANP, Bellcore 

Marsha Ochs, Director of External Affairs, 
McCaw Cellular 


3:30 PM 
Coffee Break 


3:45 PM 

The Regulatory Agenda 
Moderator: Kevin Kelley 
Vice President, Qualcomm 


Debra Lagapa, Attorney, Morrison & Foerster 
Ray Kimball, Attorney, Ross & Hardies 
Mitchell Wilk, President, Wilk & Associates 


N ews 


Systems integrators thrive in public safety market 


The systems integrator trend appears 
to be gaining momentum in public 
safety and is recognized by the Asso- 
ciated Public-Safety Communications 
Officers (APCO), South Daytona, FL. 
APCO, a trade organization dedicated 
to the enhancement of public safety 
communications, plans a membership 
classification for systems integrators. 

Under the Project 32 heading. 
APCO plans to generate information 
technology membership criteria for in- 
formation technologists who support 
public safety communications, The as- 
sociation acknowledges a need for an 
information technology sector based 
on the influx of exhibitors involved in 
this arca at its annual meeting and 
show, Aug. 9-14 in Seattle. System 
integrators such as Fairfax, VA-based 
TRW Command Support Division and 
International Business Machines’ 
(IBM) Public Safety Solutions group 
exhibited at the show. 

IBM launched a Public Safety Solu- 
tions group to specialize law enforee- 
ment automation, 
fire and emergency 
medical services. 
The IBM systems 
integration group 
joins the echelon of 
companies estab- 
lishing such groups. 

Using IBM as a 
systems integrator 
for public safety op- 
erations does not 
mandate the instal- 
lation of IBM com- 
puters, software and 
product, according 
to Martin Tunon, 
senior partner for 
Public Safety Solu- 
tions, Litthe Rock, 
AR. Tunon_ said 
IBM acknowledges 
an operation's present system, charac- 
teristics and budgetary constraints in 
selecting a systems solution, and this 
may not involve [BM equipment. 

The systems solution could require 
any or all of these items: 

» prime contractor. 

>» projecl Management. 

>» education and training. 


systems. 


As a systems integrator, Harris brings 
centralized control to multifaceted mobile 


>» turnkey implementation. 

» hardware and software 
installation. 

» non-IBM product and soft- 


ware coordination, procurement 
and installation. 
> maintenance and software 


services. 

Public safety application solu- 
tions the IBM systems integration 
group addresses include interfaces 
with E 9-1-1: computer-aided dis- 
patch: interfaces with state and 
National Crime Information Cen- 
ler systems; incident reporting and 
automated records management 
systems: system status planning: 
automatic vehicle location: mo- 
bile data terminals; hazardous 
materials: digitized mugshots; in- 
ventory and personnel systems; 
and fleet maintenance. 

Ericsson GE Mobile Communica- 
tions, Lynchburg, VA, is joining the 
IBM bandwagon with technology that 
will link its mobile radios with IBM 
mainframe and 
mid-range 


computers. 
The combi- 
nation of 


Ericsson GE’s 
integrated 
wide-area 
voice-and-data 
trunking tech- 
nology with 
IBM's applica- 
tion develop- 
ment will per- 
mit the trans- 
parent flow of 
data between a 
mobile data 
terminal such 
as the IBM PC 
Radio and host 
applications 
such as IBM's Mobile Application 
Enabler. 

The Ericsson-IBM combination will 
allow Ericsson’s EDACS advanced ra- 
dio system users to transmit mobile 
data enhancements. “This new linking 
of our systems for the purpose of pro- 
viding mobile data enhancements will 
allow both companies to focus on their 


Systems integrators tie all realms of com- 
munications together. Many are discover- 
ing the public safety marketplace. 


respective strengths,” according to Dr. 
George Faith, vice president and gen- 
eral manager of Ericsson GE's land 
mobile radio business. 

Ericsson GE's affiliations do not 
stop with IBM. The radio manufacturer 
and Harris Electronic Systems Divi- 
sion, Melbourne, FL, have formed an 
alliance to market land mobile systems 
lo municipal, state and federal govern- 
ments. “Ericsson has a global pres- 
ence, and we found this exciting,” said 
Ed Osborn, Harris director of radio and 
telecom business development. 

As a systems integrator, Harris will 
incorporate Ericsson GE's land mobile 
radio products and systems into mo- 
bile voice and data systems for public 
safety and other groups. “Harris and 
Ericsson GE will provide the produc- 
tive and flexible land mobile telecom- 
munications systems on which munici- 
palities, state and federal organizations 
depend,” according to Lewis M. Kling. 
Electronic Systems Division vice 
president-general manager. 

Harris is not tied to one technology, 
which it draws upon in its role as a 
systems integrator. As the federal gov- 
ernment is de-classifying data, some 
of the items Harris manufactured ex- 
clusively for the federal market can be 
opened up to other arenas, according 
to Julia E. “Tibby” Parker, Electronic 
Systems Division marketing commu- 
nications manager. About 70% of Har- 
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ris business used to be in federal con- 
tracts, and now that figure is about 
40%, Parker said. This opens up a vast 
array of possibilities. 

The potential exists for advances in 
finger print technology, such as put- 
ting finger prints over RF, she said. 
Videoconferencing over RF might be 
possible, as well. 


APCO elects officers; 
Rand takes director post 

The Associated Public-Safety Of- 
ficers charges ahead to the 1992-93 
year with the installation of new offic- 
ers and the selection of an executive 
director. 

Ronnie Rand, outgoing 1991-92 
president. was confirmed as APCO’s 
new executive director during its an- 
nual conference and meeting in Au- 
gust in Seattle. The South Daytona, 
FL-based group began its recruiting 
effort after longtime executive direc- 
tor Robert E. Tall retired in March 
during Rand’s presidency. 

Rand decided to pursue the execu- 
tive director position and removed 
himself from the selection process 
committee. President-elect John 
Powell chaired the board of officers 
and conducted the business related to 
the recruitment and selection of the ex- 
ecutive director. 

Candidates were reviewed based on 
the same criteria. including manage- 
ment of organizations with similar size 
and complexity: legislative and regu- 
latory experience: and a vision for 
APCO’s future. 

At the outcome of the review. Rand 
was the only candidate with public 
safety communications experience and 
was selected by the recruitment and 
screening committee for the spot. The 
executive council was polled via mail 
ballot to confirm Rand’s appointment, 
and Rand was confirmed at the Seattle 
mecting. 

APCO selected Powell as president 
for the next year. Other new officers 
include president-elect Frank L. 
Huggins: first vice president Steven H. 
Proctor: and second vice president 
Ross Mortis. 

The APCO board of officers is the 
policy-determining body for the asso- 
ciation and its subsidiaries. 


For self-supporting towers, guyed towers, 
poles, fiberglass or concrete equipment 
shelters, installation and the best warranty in 
the industry...call ROHN. 


ROHN 


6718 West Plank Road 
P.O. Box 2000 

Peoria, Illinois 61656 
PH: 309-697-4400 
FAX: 309-697-5612 


45 years of experience 
in the communications 
industry! 


Circle (75) on Fast Fact Card 


October 1992 


Mobile Radio Technology 


67 


COMTELCO INDUSTRIES _. 


Don't Be Fooled! 


You don't have to pay a 
premium price for a 
premium antenna. 


BSXL Series Base 
Antennas 


Solid 
Collinear 
Element 
Structure 


Foam 
Encapsulation 
of Element 
Structure 


Fiberglass 
Radome 

with Polycoat 
Seal 
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Aluminum 
Base with 
Tough Epoxy 
Coating 


hy N Connector Termination 


Compare with the 
Best! 


Many look alike antennas appear 
to be equal, but are simply 
constructed with a radome 
covering an end fed wire. 


We invite you to compare our 
price and performance! 


Call For Free Product Data Book 


1-800-634-4622 Fax (708) 790-9799 
Quality Products Made in the USA since 1978 
Comtelco Industries, Inc. 

501 Mitchell Rd., Glendale Hts., Illinois 60139 
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News 


NewsPager makes inroads in markets worldwide 


Newspager Corporation of America, 
(NCA) South San Francisco, CA, con- 
tinues to gain business in domestic and 
international markets for its pager- 
based information system. The propri- 
etary architecture is known as Pager 
Database Management/Operating Sys- 
tem or PDM/OS software. 

The company designed the first 
NewsPager prototype units in May 
1987 and licensed its technology to 
Uniden in March 1988 to incorporate 
the PDM/OS software into its pagers. 
Uniden began production in April 
1989, and NCA began international 
licensing activities based on Uniden’s 
commitment. NCA licenses a major 
communications carrier in each coun- 
try on an exclusive basis. 

NCA licensed British Telecom for 
exclusive use of the NewsPager in the 
United Kingdom in April 1989; li- 
censed Hutchison Paging in Hong 
Kong in April 1990; and licensed 
Deutsche Bundepost in June 1990 for 
operation in Germany. 

In September 1991, Schaumburg, 


IL-based Motorola was licensed to pro- 
duce NewsPagers on its Advisor alpha- 
numeric pager. NCA Information Serv- 
ices holds the exclusive license for 
North America and has been testing 
the technology for the past year. U.S. 
and Canadian commercial service is 
expected by the end of 1992. 

Abroad, countrywide systems are in 
operation in Hong Kong, Germany and 
Australia. Expected countrywide sys- 
tems in 1992 include Hutchison Tele- 
communications in Malaysia; 
Hutchison Paging in the United King- 
dom; and Hutchison Telecommunica- 
tions in Thailand. 

Licenses in process in Europe in- 
clude Spain, Norway, Sweden, Fin- 
land, France, Italy, Ireland, Belgium, 
Greece, Portugal, Switzerland, The 
Netherlands and Denmark. 

In Asia, licenses are in process 
in Taiwan, People’s Republic of 
China, Japan, Singapore, Philippines 
and Indonesia. 

The NewsPager technology enables 
data to be received by a licensed pager. 


Puerto Rico public safety agencies benefit 


from multisite trunked system 


Mass congestion on Puerto Rico’s 
conventional radio systems; public 
safety agencies sharing frequencies 
with commercial business users; and a 
lack of coverage in many areas led the 
Puerto Rico Communications Corpo- 
ration (PRCC) to seek out a radio com- 
munications system for islandwide 
coverage. PRCC manages and main- 
tains all public safety radio communi- 
cations systems for the island. 

After investigating radio communi- 
cations possibilities, PRCC released a 
public safety trunking system bid re- 
quest. The agency, with the assistance 
of CodeCom, a local E. F, Johnson dis- 
tributor, selected Johnson's Multi-Net 
trunked system. 

The system installation includes nine 
repeater sites and 24 active RF chan- 
nels located throughout the island. 
Sites are networked to a single radio 
network terminal that can handle 30 
RF channels. 

The trunked system currently is used 


by 13 public safety agencies on the is- 
land. Each agency has its own talk 
groups, and inter-agency talk groups 
can be used when the need for 
interoperability among public safety 
agencies arises in crisis situations. 
The Puerto Rico Fire Department is 
the primary user group on the system 
with two consoles and about 700 ra- 
dios. The system enables a firefighter 
to access the available channel with 
the PTT button in less than 500ms, 
Puerto Rico agencies using the 
trunking system include Puerto Rico 
Fire Brigade; Highway Authority; 
Emergency Medical Service Adminis- 
tration; Consumer Affairs Department; 
Housing Development Agency; Aque- 
duct and Sewer Authority; Department 
of Education; and Civil Defense. 
Other agencies on the trunked net- 
work are Government Insurance 
Agency; Puerto Rico Telephone Cor- 
poration; and the Federal Emergency 
Management Administration. Fa, 


A CT update 


ACT reaches out to technicians in new areas 


By Thomas Green 


During the May 7 ACT volunteer 
leadership council] meeting, council 
members emphasized the importance 
of reaching out to technicians in re- 
lated industries, such as railroads and 
utilities. 

These are fields that traditionally 
have not been well represented in ACT 
and the NABER technician certifica- 
tion program. ACT members receive: 

» current technical information, 

» the opportunity to increase tech- 
nical skills. 

> the opportunity to advance 


Green is instructor and communications manager 
of communications electronics at Ranken Tech- 
nical College. St. Louis. He ix ACT's volunteer 
leadership council chairman. ACT. the Associa- 
tion of Communications Technicians, is a mem- 
bership section of NABER. the National Asso- 
ciation of Business and Educational Radio. 


professionally and their 
compensation. 

>» recognition as a top-quality serv- 
ice professional. 

Technicians from related industries 
have expressed a high degree of salis- 
faction with the benefits they receive 
from ACT. 

Through Business Radio magazine. 
they gain access to information on 
state-of-the-art technology and practi- 
cal troubleshooting techniques. 

Decisions made by the FCC and 
Congress can affect technicians, Thus, 
many technicians represented by ACT 
have found the group’s regulatory in- 
formation valuable. 

An increasing number of companies 
in related industries only hire certified 
technicians because certification indi- 
cates a service professional’s compe- 
tence. ACT members and NABER- 
certified technicians are recognized 
widely as proven professionals. 


improve 


The association continues to seek an 
expanding pool of technicians and to 
represent all areas of the mobile com- 
munications industry to broaden its 
perspective and offer better service. 


‘Military recruiting’ 

Last year, the council proposed that 
the association seek members in the 
military, This effort has succeeded as 
former service men and women re- 
enter the civilian workforce. ping 


Information : 


Technician certification exams are 
offered Monday through Friday atPlato — 
centers throughout the country. 


For more information about ACT and 
technician certification information 
and exam appointments, call 800-759- 
0300. Ask for ‘technician services.’ 


CABLE: 
¢ 1/2" Heliax® Cable 
e 7/8" Heliax® Cable 
¢ 1-1/4" Heliax® Cable 
* 1-5/8" Heliax® Cable 


e Standoff Kits 


Cable now IN STOCK at Hutton can be cut to your 
requirements and connectors attached as per your needs. Call in your order NOW! 


800-442-3811 


Hutton is Rolling in Heliax® Cable 
From Andrew 


ACCESSORIES: 
¢ Hoisting Grips 


Tower Hangers 


Grounding Kits 
Connectors 


HUTTON COMMUNICATIONS 
ehON 4112 Billy Mitchell Drive 5600 Oakbrook Pkwy.#280 


Dallas, TX 75244-2315 Norcross, GA 30093 
214-239-0580 404-729-9413 
FAX 239-5264 FAX 729-9567 


800-741-3811 
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Hutton National 
9810 FM1960 
Humble, TX 77338 
713-446-4050 
FAX 446-5779 

800-325-8950 


Communications Works 
923 West 9th Avenue 
Denver, CO 80204 
303-820-2929 
FAX 820-2803 
800-726-6245 
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Paging group wants approval to serve individuals 


The Association for Private Carrier 
Paging (APCP), Alexandria, VA, has 
asked the FCC to allow private carrier 
paging (PCP) system licensees to offer 
paging service to individuals. PCP lic- 
ensces are prohibited from providing 
paging service to individuals. 


In many markets, PCP licensees use 
retail outlets to distribute pagers. Many 
retailers are hesitant to sell service on 
PCP systems because of the extensive 
eligibility requirements, ‘Those retail- 
ers opt to work with common carriers 
that can serve individuals. 


Fleet Call requests auction for unused SMR channels 


Fleet Call. Bloomfield. NJ. the 
nation’s second largest operator of spe- 
cialized mobile radio (SMR) systems, 
has asked the FCC to auction SOOMHz 
SMR spectrum in certain markets, 

The company wants a nationwide 
SMR system created, and the licensing 
spectrum in blocks large enough to 


support high-capacity digital systems 
is a possible element in such a plan. 
Large blocks of spectrum ure unused 
in many of the smaller markets because 
of insufficient customer demand. Sell- 
ing the spectrum to licensees prepared 
to carry out plans for nationwide servy- 
ice may put that spectrum to use. 


Supplier council asks FCC for new VHF band function 


The Council of Independent Com- 
munications Suppliers, an Arlington. 
VA-based radio communications trade 
association, has asked the FCC to per- 
mit increased use of frequencies in the 
156MHz-to-162MHz band by the In- 
dustrial and Land Transportation Pri- 


Trade group asks commission 


The National Association of Busi- 
ness and Educational Radio (NABER) 
has petitioned the FCC provide for 
the licensing of wide-area private 
land mobile radio systems to Business 
Radio Service (BRS) eligible entities 


vate Land Mobile Radio Services. 
The council proposes 12.5kHz off- 
set channels. specific geographic sepa- 
rations among stations and power limi- 
tations. as Well as new channels coor- 
dinated by the Special Industrial Ra- 
dio Service Association, Arlington. 


and specialized mobile radio (SMR) 
systems. 

According to current FCC rules, a 
NABER document reads. wide-area 
systems are permitted for all catego- 
ries of eligibles except SMR systems. 


UTC, citing President Bush, 
asks FCC for 2GHz licenses 

The Utilities Telecommunications 
Council, citing President) Bush's call 
for a moratorium on new government 
regulations to stimulate the economy, 
has asked the FCC to postpone its 
decision not to grant any more fixed 
microwave licenses on a primary 
basis in the 2GHz radio band. 

The agency has released its proposal 
to reallocate the 2GHz band to emerg- 
ing telecommunications technologies. 
Under the proposal, all applications for 
new 2GH~ facilities received after Jan, 
16. 1992. are to be granted on a sec- 
ondary basis. 


Alcatel proposes relocation 
for 2GHz spectrum users 

Alcatel Network Systems. 
Richardson, TX, has asked the FCC to 
adopt technical and operational rules 
for microwave users in bands ubove 
3GHz. The proposed rules would ac- 
commodate the migration of present 
microwave systems occupying the 
2GHz band. The 2GHz band has been 
targeted for use by prospective opera- 
tors of personal communications serv- 
ices systems. 


to license wide-area private land mobile radio systems 


Additionally, remote stations in wide- 
area systems licensed to BRS users are 
authorized only on a secondary basis. 
Regional SMR systems using the same 
frequency are not permitted without a 


waiver. ih, 


YOUR COMPLETE SOURCE FOR GROUNDING EQUIPMENT 


¢ BUS BARS 
@ WIRES/HALOS 


© GROUND RODS 
¢ SURGE SUPPRESSORS 


© STRAPS 
e JUMPERS 


GROUNDING DESIGN SERVICE AVAILABLE 


FIARGIER 


LIGHTNING PROTECTION, INC. 


1066 CAMPUS DRIVE, MUNDELEIN, IL 60060 
1-800-842-7437 
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STOCKING DISTRIBUTORS OF: 
* CADWELD® 


i I 
vay, 


Person-to-Per 
Building Your 


Communications Future 


Sponsored by 


October 28-30, 1992 
The Grosvenor Resort 


Orlando, Florida 


Be there on October 28-30 when our industry's most 
knowledgeable technical, regulatory and marketing 
experts gather to ensure cellular's future in the wireless 
world. 


This national forum will thoroughly air the views 
of everyone who has a stake in the future of wireless 
communications. 


Get the inside track to market-rich opportunities 
bringing the cellular and data industries closer. How 
new mobility and intelligent network initiatives affect 
the future. The latest in fraud control. Spectrum wars. 
And much more. 


Don't miss this premier event. Understanding the 
true progress of personal communications is now 


absolutely critical, Not knowing can cost us plenty. 


Everyone who is responsible for planning and 
managing the rapidly expanding wireless world, 
or marketing its services, will benefit from this event. 


Seating will be limited. 
Call Tina Rubin now at 800/458-0479 or send her 
a fax at 312/922-1408 for complete information. 
Early registration is $395. After September 1, $495. 


Keynote Speaker 
Thomas E. Wheeler 
President & CEO 

CTIA 


Keynote Speaker 
John DeFeo 
President & CEO 

US WEST NewVector 
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Meet and share ideas 
with these industry 
leaders and many more 


Michael Altschul, General Counsel, CTIA 
Lee Franklin, President, Pac Tel Cellular 
Wireless Data Division 

Allen Salmasi, Vice President of Cellular 
Products, Qualcomm 

Dr. Gene Caccianmani, Senior Vice President, 
Hughes Network Systems 

Joseph O'Neil, Vice President & General 
Counsel, U S WEST NewVector 

William J. Laggett, President, Centel Cellular 
Tomas Isaksson, President, Ericsson 

John Dion, General Manager of PCS Services, 
GTE Mobile Communications 

Richard Lynch, Vice President-Network, 

Bell Atlantic 

Michael Grohman, Network Product Marketing 
Manager, IBM Information Network 

Anil T. Kripalani, Technology Planning 
Director, AT&T Network Systems 

Conferlete Carey, Vice President, Information 
Technology, GTE Telecommunication Services 
Martin S. Brutosky, President, Systematics 
Telecommunications Services Inc. 

Michael Hirsch, Vice President of Technology, 
CTIA 

William Adler, Executive Director of Federal 
Regulatory, Pacific Telesis 

Gerard J. Flynn, Director, Wireless 
Communications Laboratory, Nynex Science 

& Technology Inc. 

Richard Siber, Director of Mobile 
Communications, BIS Strategic Decisions 
Joyce V. Gab Kneeland, Vice President Customer 
Service & Administration, United States Cellular 
Harry E. Young, Director, Wireless 
Interconnection, Bellcore 

Lee H. Davies, Director of Telecom Industry 
Marketing, DEC 

Dennis Bishop, President, Bishop & Associates 
Barry E. Goodstadt, Senior Consultant, 

Arthur D, Little, Inc. 

Michael Guidry, President, Guidry Group 
Rhonda L, Wickham, Editor, Cellular Business 
Richard Vento, Vice President, Sales & 
Marketing, Objective System Integrators 

Noel Kaplan, President, Ankap Corp, 

Richard S, Aguirre, Vice President, Sales & 
Marketing, SCS Mobilecom 

Konstantin Zsigo, President, General Cellular 
Robert Koblovsky, Vice President of Sales & 
Marketing, Telular 

Lloyd A. Gribbin, Director, International Mobile 
Engineering & Operations, BellSouth 
Enterprises 

Ralph Lenz, Partner, Technology Futures 
Gordon Quick, General Manager, GTE 
Telecommunication Services 

Lon Levin, Vice President, Regulatory Counsel, 
American Mobile Satellite Corporation 

Jack Farrell, Vice President of Sales 

& Marketing, OKI telecom 

Mark Nielsen, President, Subscriber 
Computing, Inc, 

Andrew Roscoe, President, EMCI 

Martin Singer, Director of Worldwide Product 
Management, Radio Telephone Systems Group, 
Motorola 

Anthony P. Setchell, Director, Global 

Telecom Strategy, DEC 

Keith Lietzke, Director of New Products, EDS 
Personal Communications Corp. 

Victor Pavienko, Vice President, U S WEST 
Spectrum Enterprises 

Phil Leavitt, President, Continental Leavitt 
Chris Ryg, President, Communications Associates 
David Daniels, Manager of Fraud Control, PacTel 
Charles Brown, Director of Strategic Planning & 
Marketing, BCE Mobile 
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ew products 


Readers’ choice 


Of all the new products and services in the March issue, the ones reprinted 
here generated the most reader requests for additional information. If you 
missed them the first time, here is your opportunity to acquire more informa- 
tion on them: Just circle the corresponding Fast Fact Card number on the card 
found in the back of this issue and mail the card to us. 


Wideband receiver scans up to 35 channels per second 


The SROO1 wideband receiver 
from Shinwa Communications of 
America covers 25MHz_ to 
999.999MHz with continuous scan- 
ning. Features include scan of 35 
channels per second; programmable 
indicators; LCD; front-panel or re- 
mote control selection of frequency 
and mode; and 200-channel memory. 

Circle (513) on Fast Fact Card 


Bicycle helmet package includes mic, PTT switch 


The bicycle helmet Comkit from 
Setcom includes a three-part system 
with a mic, buill-in speaker and cable 
assembly that interfaces to a portable 


radio, The system includes a handle- 
bar PTT switch. The package easily 
mounts on a variety of bicycle 
helmets. 


Circle (515) on Fast Fact Card 


Voice storage, relay option 
improves portable range 


A built-in dual-mode voice storage 
and message relay option is available 
for Midland LMR’s Syn-Tech two- 
way radios. The voice storage mode 
enables a user to record a status mes- 
sage before leaving the vehicle. The 
relay mode boosts the talk-back range 
of a portable-equipped user when away 
from the vehicle. 

Circle (226) on Fast Fact Card 


Battery conditioning system 
targets consumers 


The MC-O1 
Discovery bat- 
tery condition- 
ing system is 
aimed at con- 
sumers for re- 
charging NiCd 
batteries used 
in Motorola 
8000, 950 and 
Ultra-classic 
cellular 
phones, as 
well as other 
compatible 
cellular tele- 
phones. Made by Surecharge Indus- 
tries, the conditioning and recharg- 
ing system increases the life of NiCd 
batteries by a minimum of five times 
more than that expected by conven- 
tional charging methods. The system 


‘maintains 100% of the rated energy 


every time a battery. is conditioned, 
Circle (514) on Fast Fact Card 


Termination panel provides two channel selections 


Model 824AA de termination panel 
provides PTT. monitor and as many as 
two channel selections. The Solid- 
State Communications panel mounts 
in any 56-pin telephone standard en- 
closure. The panel can detect three 
positive and three negative current lev- 
els for a given control format. 

Circle (282) on Fast Fact Card 


Cable fault locator reads to 65,000 feet 


Model 1220 time domain reflecto- 
meter from Riser Bond boasts long- 
range readings to 65.000 feet. The 
cable fault locator suits troubleshoot- 
ing tower, aerial and underground 
cables, as well as cables in conduits 
and behind finished walls. The unit 
weighs less than 10 pounds and offers 
high-precision accuracy in its readings. 

Circle (285) on Fast Fact Card 
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When It Comes To Antennas 
Noborly Covers More Ground. 


Whatever your needs, Larsen offers more extraordinary customer and technical service — plus 
antenna solutions for professionals and amateurs the industry’s only three year warranty. Larsen 
than anyone on the planet. Portable, mobile and antennas are out of this world. 
base antennas range from 25 MHz to 1.9 GHz. For a free Catalog: call 800-426-1656 (USA); 
Thousands of combinations are readily available. 800-663-6734 (Canada). Or write: 
And we're happy to provide customized solutions. P.O. Box 1799, Vancouver, WA 98668. 

Superior performance, technical leadership and ' 
incomparable specifications have been Larsen 


® 
trademarks since 1965. Each product is backed by Larsen Aintennas 


The Clear Chotcee™ 
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New products 


Ferrite isolators span 
118MHz-to-300MHz range 


Single- and dual-junction circula- 
tors and isolators from Tx Rx Systems 
cover the 118MHz-to-300MHz range. 
Models are available for the subranges 
of 118MHz to 136MHz, 132MHz to 
ISO0MHz, 144MHz to 174MHz and 
220MHz to 250MHz. 

Circle (290) on Fast Fact Card 


Tower light monitor system 


sends data to pagers, PCs 
The ProTekTor control system 
from PageTek features two analog 
inputs, four digital inputs and four re- 
lay driver outputs for monitor and con- 
trol of tower lights, as well as other 
communications equipment. The unit 
provides alert calls to pagers, people 
and computers. 
Circle (300) on Fast Fact Card 


Software analyzes 
RF site interference 

The ComSitePlus integrated soft- 
ware from Douglas Integrated Soft- 
ware combines the DesensePlus and 
IntermodPlus programs into a commu- 
nications site RF interference analysis 
package. The software determines iso- 
lation values required to prevent no 
more than IdB degradation of a 
receiver's 12dB SINAD sensitivity due 
to transmitter noise and receiver 
desensitization. 
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“STACK MOUNT" 


S2000 SERIES 


SMUC's NEW COMMUNICATIONS EQUIPMENT MOUNTING SYSTEM 
GIVES YOU MORE ROOM WITH INCREASED VISIBILITY AND 
EQUIPMENT IS EASILY ACCESSED. 


P.O. Box 1607 
Tomball, TX 77377 
1-800-527-1079 
Fax: (713) 259-7801 


y/// @al ELECTRO-MOUNT 


“providing solutions to all your installation challenges" 


Circle (68) on Fast Fact Card 
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Glass-mount antennas 
include passive repeater unit 


Two glass- 
mount cellular 
antennas are 
available from 
Harada Indus- 
try of America: 
the CAWB-32 
with antiwind 
noise mast and 
the CAWB-63 
with a passive re- 
peater. The 
CAWB-32  In- 
stalls easily and 
can be removed 
and remounted 
with a kit. The CAWB-63 is designed 
for use with cellular portables. 

Circle (272) on Fast Fact Card 


Transportable shelter comes 
in custom sizes with options 


Communications equipment shelters 
from Professional Systems are trans- 
portable and can be made to any size. 
The L.E. Hut buildings are available 
with various exteriors and roof designs. 
Factory-installed equipment includes 
customer preferences in HVAC, alarm, 
standby power, electrical and other 
options. 

Circle (271) on Fast Fact Card 


Dispatch control software 


supports pager interface 
Tracker Version I] dispatch control 
software includes a pager interface that 
allows a dispatcher to send numeric 
and alphanumeric messages. The Ad- 
vantage Software program requires a 
hard disk [BM-compatible computer 
with 512K memory and a modem for 
paging. 
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————— 


24 HOUR RECORDING 


We just put 24 hours of 
information into a single, 
easy to handle, easy to load, 
easy to store VHS tape. 

Introducing the TEAC CR300 
series communication recorders. They 
combine the convenience of 24 hour recording on a 
single VHS tape with the fixed-head reliability of open 
reel recorders. 

The CR300 series can record up to 20 individual 
channels of audio. With TEAC’S VHS format your 
recordings are protected inside a compact cassette. 
So, you don’t have to worry about all the problems of 
handling and storing tape reels. 

Additionally, our single VHS transport design 
saves space, making it the perfect choice for desktop 
and rack mount installations. The reliability and per- 
formance of the CR300 series is enhanced by the 
features you'd expect from open reel recorders like 
serial, parallel and redundant operation. And you can 
configure the CR300 series to meet virtually any sys- 
tem requirement. 

So, if you're looking for 24 hours the reliable way in 
one convenient package call TEAC, the leader in com- 
munication recorder design. 


RELIABLE 
WAY 


From the company that set the standard for 
VHS fixed-head recording. 


TEAC. 


Information Products Division 


TEAC AMERICA, INC., 7711 TELEGRAPH ROAD, MONTEBELLO, CA 90640, (213) 726-0303 EXT. 461. 
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The Complete 
Mobile Communications 
Distributor. 
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Gamo Cheat 
the antenna specisliate co. 


Trilectric 


ANTENNAS 

The Antenna Company 

The Antenna Specialists Co. 
Celwave 

Centurion 

Cushcraft 

Decibel 

Necte! EXCELLENT 
| CUSTOMER 


Signals | MRSS -\Vi(e 3 


Auto SECURITY 
Cobra 


BATTERIES/BATTERY 
EvimINATORS 
AdvanceTec 

Centurion 

JaBRO 

Multiplier 

ORA 


Panasonic 


BATTERY 
CONDITIONERS 
HME 

Multiplier 

ORA 


CABLE, CONNECTORS 
& ACCESSORIES 
Amphenol 

Andrew 

Berkshire 
Cablewave 
Microflect 

ORA 

RF Industries 

SatPak 

TCC Industries 


CELLULAR 
INTERFACES 
Cellabs 

Telular 


CELLULAR & 
TRUNKING PROMS 
Signetics 


ConTROL HEAD 
Mounts 

The Antenna Company 
ORA 


PanaVise 

Pro-Fit International 
Scientific Dimensions 
SMC Electro Mount 


DUPLEXERS & 
COMBINERS 


The Antenna Specialists Co. 


Celwave 
Decibel 


Fax MACHINES 
Mitsubishi Acces 
Mitsubishi Electronics 
SmartMax Auloswitch 


INSTALLATION 
ACCESSORIES 
Dennison Bar-Lok 
Easy-Up 


PAGERS 
Shinwa 


POWER PROTECTION 
& Ups' 
Tripp Lite 


POWER SUPPLIES & 
CONVERTERS 

Astron 

Newmar 

Statpower 

Tripp Lite 


RAbIOS/TELEPHONES 
Cobra CB 

GE Cellular 

GE Mobile Communications 
Mitsubishi DiamondTel 
Panasonic Cellular 

Ritron Jobcom 


SCANNERS/WEATHER 
Rapios 

Maxon 

Uniden Bearcat 


SIGNALLING 
Communications Specialists 
Selectone 

SSC 

Vega 


ORA SLIDE Mounts & 
Speco COMPETITIVE STACK UNITS 
Term Con PRICING Scientific Dimensions 


LEATHER CASES 
A.W. Enterprises 

Bee 

Lealex 

ORA 

Trapunto 


MICROPHONES 
Merry 
Shure 


TEST/SHOP 
EQUIPMENT 
Curis 

Easy-Up 
GoldStar 


ad SAME DAY 
iwae| SHIPMENT 
PanaVise 


RF Industries 
Telewave 


WON Fommunications 
\ we. Associates Ine 
05 N. Republic Ave. 
P.O. Box 2399 Joliet, iL 60434 


U.S. (800) 435-9313 
In IL (800) 892-1611 
Order Fax (800) 284-4934 
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New products 


Clip-on antenna to improve 
vehicular hand-held reception 


The clip-on 
coupler an- 
tenna from 
Mobile Mark 
works with the 
Motorola Mi- 
cro T AC cel- 
lular  hand- 
held for better 
in-vehicle per- 
formance. The 
antenna slides 
on and off a 
vehicle door’s 
window. and 
the whip is outside the car for better 
reception. 
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Fume extractor fits 
most soldering irons 


The Tip-EVAC 
fume extraction 
system from Pace 
fits most soldering 
irons and removes 
fumes created dur- 
ing hand soldering. 
The fumes are ex- 
tracted right at the 
soldering iron tip. 
Tubes for the unit 
are available in a variety of clip-on and 
screw-on versions, 
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GPS-AVL products suit 
large, small fleets 
GPS-AVL products from Coded 
Communications include the 
Lanmare-5000 for large fleets and the 
Lanmare Easy-Link for smaller fleets. 
The products are compatible with any 
radio system and are plug-compatible. 
The Lanmare-5000 manages and 
tracks a large fleet in real time and can 
be used in both conventional and 
trunking systems. It offers CAD inte- 
gration, Easy-Link makes using AVL 
feasible for fleets with as few as 10 
vehicles. The unit can operate alone or 
can be integrated into a CAD system. 
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WHEN 


LIVES ARE ON THE LINE, 
YOU CAN COUNT ON 
DICTAPHONE 


The vehicle races to the scene — relying on 
information provided by your communica- 
tions center. 

Dictaphone Call-Check Digital Message 
Repeaters are an important part of that 
center. Helping operators verify critical 
information. Instantly locating and playing 
back calls with computerized accuracy. 
And providing all the additional features 
your operators need. 


Name 


For more information, mail this coupon to Dictaphone Corporation, 
3191 Broadbridge Ave., Stratford, CT 06497-2559. 


Or call 1-800-447-7749, ext. D369. 


But the most important feature of all is the 
name. Dictaphone. It stands for made-in- 
America quality. And for a commitment to 
you that goes beyond product perform- 
ance. Complete Satisfaction -Guaranteed— 
before, during and after the sale. ey 

There's no job more important 
than saving lives. Dictaphone 
can help you do it better. You 
can count on it. 


Title 


Company 


Phone 


Address 


a}! 


City 


l 
2 
i 
i 


State Zip 


= 2 Dictaphone 


A Pitney Bowes Company 
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SANTA 


distributing 
FOR ALL YOUR 


CELWAVE 
PRODUCTS 


Pas 


CELLFLEX® Closed 
cell foam dielectric with low 
density & high velocity 


AVAILABLE IN 
1/2” 7/8” 1 5/8” 


LLFLEX ® foam - 
stranded inner conductor, ex- 
cellent flexibility, low loss 


AVAILABLE IN 1/2” 


SANTA FE can 
CUT TO LENGTH & 


INSTALL CONNECTORS 
REELS or BOXES 


FULL LINE OF 


CELWAVE 


BASE ANTENNAS 
MOBILE ANTENNAS 
DUPLEXERS 


SANTA FE distributing 
800-255-6595 


14400 West 97th Terrace 
Lenexa, Kansas 66215 
913-492-8288 Local 
913-894-2136 Fax 
WE CAN FILL YOUR 


NEEDS WHETHER 
LARGE OR SMALL 
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Handbook explains cellular industry 


The second edition of the Cellular 
Radio Handbook from Quantum Pub- 
lishing contains 765 pages and tn- 
cludes 42 chapters and more than 300 
illustrations explaining the intricacies 
of designing, installing and operating 


a cellular network, The book explains 
both the theory and practice of cellular 
systems, but it is structured so non- 
technical readers can bypass math- 
ematically oriented sections without 
losing overall comprehension. 


Circle (413) on Fast Fact Card 


Handbook gives overview of SMR industry 


A 125-page handbook describing the 
SMR industry from BIA Publications 
gives a detailed history of the industry. 
The handbook includes regulatory and 


Catalog describes 
grounding devices 
The 1992-1993 catalog from 
PolyPhaser shows its line of lightning 
arrestors and grounding devices, This 
newly formatted edition includes new 
products and a revised lightning pro- 
tection information appendix. 
Circle (417) on Fast Fact Card 


technical overviews: operational and 

economic considerations, and market, 

technological and regulatory trends. 
Circle (414) on Fast Fact Card 


Application note 
outlines cable tips 
A two-page application note from 
M/A-Com outlines 16 Ups for handling 
and using coaxial cable assemblies 
without degrading their performance. 
Circle (418) on Fast Fact Card 
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SMR 
Antennas 


From 
VCP 


* On Glass 


* Mag Mount 
* Roof Mount 


™,- 
ANTENNA 


: ) ( i INTERNATIONAL, INC. 
——_— 


COMMUNICATIONS DIVISION 


Your Communications Resource 
P.O. Box 550999 © Dallas, Texas 75355 
Toll-Free 1-800-527-9366 
Fax (214) 278-5981 
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F eedback 


PCN receives favorable marks 


Personal communications networks 
(PCNs) promise to change the way the 
traditional land mobile industry com- 
municates, and 76.2% of the respon- 
dents to the March 1992 “What Do 
You Think?” questionnaire believe 
these systems will be viable. Reasons 
readers are optimistic about PCN in- 
clude: 

¢ “It will increase mobility and flex- 
ibility.” 

e “The technology and benefits it 
brings to a needy marketplace oul- 
Weigh its costs.” 

e “The increasing need for constant 
communication makes it viable.” 

e “The growth of cellular shows the 
need for personal communications. It 
will expand in the metro areas.” 

Benefits readers recognize in PCN 
wireless in-building communications 
systems include not missing important 
calls; costs saved in wiring and ca- 
bling: time and expense saved in re- 
turning calls; technical communication 
improvements: and equipment with 
more features. 

One of the main advantages of per- 
sonal communications use is the abil- 
ity LO use One communications device 
to reach anyone, anytime and any- 
where. Respondents believe using one 
device is advantageous because: 

® “Tt allows mobility.” 

e “Simple for user and callers.” 


e “Efficient and minimum cquip- 
ment is needed.” 

e “Device makes it easier to reach 
people instead of using telephone, an- 
swering machines and secretaries. 

e “I won't have to maintain two or 
more types of end devices.” 

Technological development re- 
spondents would like to see incorpo- 
rated in PCNs include: 

e “Auto registration, auto call for- 
warding.” 

e “Common protocols, common 
modules in hardware.” 

e “Improved battery life.” 

¢ “More privacy protection, caller 
ID and class services.” 

¢ “Voice mail and casy roaming.” 

¢ “Remote data transfer.” 

® “Less vulnerability to transient 
from external sources.” 

© “Standardized equipment,” 

* “Roaming features.” 

© “Fax capabilities.” 


Be sure to fill out this 
month’s “What Do You 
Think?” questionnaire on 
page 97 so your responses 


can be included in a future 
“Feedback” column. 
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+ Synthesized (Programmable/Reprogrammable) 
— VHF (980 frequencies) 
— UHF (400 frequencies) 
— 900mhz 

« POCSAG Signaling Format 

* Up to 8 Address Capability 

« Vibrator Standard 


— Cap Codes 
— Pager Functions 


q P INTERNATIONAL, INC. DALLAS, TEXAS 
=e ee 


COMMUNICATIONS DIVISION 


P.O. Box 550999 Dallas, TX 75355-0999 Toll-Free 1-800-527-9366 


FAX (214) 278-5981 
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One Tough 
Lightning 
Block 


Stronger Connector- 
Sturdier Mounting- 
Better Grounding- 

No Drip Penetration 


Improved IS-CT50 & IS-PT50 coax 
protectors, for 800-900/890-980MHz 
reciever/combiner. 


> >70dB attenuation of lightning 

> Multi-strike capabilty 

> Very low throughput energy 

> Large number/power of combined 
channels handled 

> Works on all equipment unlike 
de continuity protectors 

> Bulkhead mounting/grounding to 
1/4" thick panels 

> MIL SPECS: Meets 6' all angle 
drop test 


1500 models of coax, 
power and twisted pair 
protectors ... plus 
lightning/EMP and 
grounding solutions. 


KPolyPhaser 


CORPORATION 


2225 Park Place 
P.O. Box 9000 
Minden, NV 89423-9000 
(702) 782-2511 + (800) 325-7170 
FAX: (702) 782-4476 
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TNF-200 Tuneable Notch Filters 1.5-850 MHz 


Features 
@ Deep notch to 35 dB 


e Low VSWR 

@ Low loss: <0.5 dB 

@ Passes to 2.4 GHz 

e Up to 25 watts power 


e Rugged construction 


® Cost: low as 89.10 


TNF-200 is a family of nine models notch filters, covering 1,5 to 850 
MHz., with low insertion loss over an extremely wide bandwidth. For 
example the 30 MHz version passes >500 MHz or 13 times the notch 
frequency. This is superior to cavity filters, which also are much larger and 
more costly, Most of the models cover more than one octave using one 
easily tuned adjustment. High Q circuitry assures a deep notch and low 
insertion loss (less than 0.5 dB at 1,0 GHz) thus making EAGLE filters 
your best choice. 

These filters are useful for high 
performance spectrum measure- 
ments by providing a 20 ta 30 dB 
improvement of analyzer dynamic 


[ 
range. In harmonic measurements) ~* * ES ae 
for example, simply notch the carrier] “" "y | i 
and remove some attenuation toview] || aaa i 


Jow level harmonics. 

Notch filters can also be used to 
eliminate or identify off-band inter- 
ference in communication systems. 

The TNF-2(0 filters are in stock for immediate delivery! 

But EAGLE is more than notch filters. We provide LC filters to 1.0 
KW, Power Combiners, Diplexers, Triplexers and Return Loss Bridges. 


Need More Information? Call or Write Today! 


Phone Voice: (316) 942-5100 


Ai:[c EE Fax: (316) 942-5196 


WIiGoHITA P.O. Box 9446 Wichita, KS 67277 
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Finally, VOX That Works! 


VOX130™ FOR PORTABLES! 
No Fuss, No Bother! 


High or low noise! Self-adjusting to any noise. Senses only 
your voice! Hands-free all the time. Earmark’s VOX130 is 
standard on the all new VOXSET II™ (vox headset) and 
VOXPAK™ (belt worn vox). Intrinsically Safe! 


Contact EARMARK for a Free Demonstration. 


EARMARK’ 


1125 Dixwell Ave., Hamden, CT 06514 USA 
Telephone 203-777-2130 
FAX (203) 777-2886 
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Kitchen 


Serensa 


Jackman 


Rick Jackman departs Glenayre Electronics, Charlotte, 
NC, as director of sales to join Unipage, DeSoto, TX, as 
senior account executive with an office in Bristol, CT, 


Bob Serensa leaves Mx-Com, Winston-Salem, NC, as 
dealer sales manager to join Midian Electronics, Tucson, 
AZ, as sales manager. 


E.B. “Jay” Kitchen, president of the National Associa- 
tion of Business and Educational Radio (NABER), Alex- 
andria, VA. was appointed by Secretary of Agriculture 
Edward Madigan and Secretary of the Interior Manuel 
Lujan to serve on the U.S. Forest Service's Radio and 
Television Broadcast Use Advisory Committee. 


Promotions at Avtec, Gilbert, SC: 

Uday Menon, C/UNIX programmer. moves up to man- 
ager of software development. 

Michael T. Branning, design engineer. advances to 
electronics department manager. 


Craig E. Davis, chief financial officer at Natcom, Jack- 
son, MS, adds the assignment as chief operating officer to 
his responsibilities. 


Sandra Covin departs Metagram America, New York, 
a division of Millicom, as vice president of operations to 
join the National Dispatch Center (NDC), San Diego, as 
vice president of dispatch operations. 


Nat Machain leaves Motorola, based in Schaumburg, 
IL, as business unit manager to become assistant vice 
president for site acquisitions at AAT Communications, 
Lawrence, MA. 


Changes at Fleet Call, Rutherford. NJ: 
Joel Schleicher, executive vice president, advances to 
president of specialized mobile radio (SMR) operations. 
Jim Dixon, vice president, moves up to president of 
digital mobile network operations. 


Richard H. “Dick’’ Stewart adds the post of chairman 
of the American Mobile Telecommunications Associa- 
tion, Washington. DC, to his business responsibilities. 
Stewart is chief executive officer of Transit Communica- 
tions Atlanta, a specialized mobile radio operator. In 
addition. he heads other paging, equipment sales and ra- 
dio antenna site businesses. 
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C alendar 


October 

8-10—Special Industrial Radio Service Association Annual Meeting, 
Grove Park Inn, Asheville, NC. Contact: Barbara J. Levermann, 703- 
528-5115 


24-29—International Association of Chiefs of Police Annual Confer- 
ence, Detroit and Windsor, Ontario. Contact: 703-243-6500 


November 

12-15—Communications Marketing Conference, John Ascauga’s Nug- 
get Hotel. Reno. NV. Contact: Gene Johnson, Vega Signaling. 818-442- 
0782 


20—Radio Club of America Awards Banquet, New York Athletic Club, 
New York. Contact: 201-652-6811. 


1993 


February 

1-2—AMTEX, the American Mobile Telecommunications Association's 
Marketing and Technology Conference and Exposition. New Orleans. 
Contact: 202-331-7773. 


March 

3-5—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, Dallas Convention Center, Dallas. Contact: 
202-785-0081 


17-19—Western States Regional Conference Associated Public-Safety 
Communications Officers Meeting, Hyatt Regency, Phoenix. Contact: 
Deborah L. Overton, 602-256-1029, 


21-24—Energy Telecommunications and Electrical Association, New 
Orleans Convention Center. New Orleans, Contact: 214-235-0655 


23-25—International Mobile Communications Expo/Spring, Anaheim 
Convention Center. Anaheim, CA. Contact: 303-220-0600 


April 
19-22—Supercomm and Telocator Spring Conference, Georgia World 
Congress Center, Advanta. Contact: 800-326-8638, 


21-23—North Central Regional Conference Associated Public-Safety 
Communications Officers Meeting, Radisson Inn Bismarck, Bismarck. 
ND. Contact: Lyle V. Gallagher, 701-224-2127 


May 

12-14—Annual Mobile Communications Conference, sponsored by the 
National Association of Business and Educational Radio (NABER). Hyatt 
Regency Hotel. San Antonio. Contact: NABER, 800-759-0300 


17-20—Fast Coast Regional Conference Associated Public-Safety 
Communications Officers Meeting, location and chairman to be an- 
nounced, 


18-20—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Meadowlands Hilton, Secaucus, NJ. Contact: 
George D, Grau), 908-290-1128: fax 9OR-290-1932 


26-28—RadioComm, Metro Toronto Convention Centre, Toronto. Con- 
tact: Lisa La Prairie. 613-233-4888. 


June 
29-July I—Utilities Telecommunications Council Annual Meeting, 
San Antonio Marriott Rivercenter and Convention Center, San Antonio. 


ey 


HIGH PERFORMANCE 
PRESELECTOR-PREAMP 


The solution to most interference, intermod, and desense 
problems in repeater systems. 


#40 to 1000 Mhz tuned to your frequency 
#5 large helical resonators 

eVery high rejection 

eLow noise—high overload resistance 
#8 db gain—ultimate rejection )80 db 
GaAs fet option (above 200 Mhz) 

©Cast aluminum enclosure 

#N, BNC, and SO239 connector options 


Typical rejection: 

+600Khz @ 145 Mhz: 28db 
+ 1.6 Mhz @ 220 Mhz: 40db (44db GaAs) 
+ § Mhz @ 450 Mhz: 50db (60db GaAs) 


+20 Mhz @ 800 Mhz: 65db 
+20 Mhz @ 950 Mhz: 70db 


«Up to 8 EPROM programmed messages 

*Adjustable audio, speed & interval timer 

«''ID over voice inhibit'® 

«Low power option 

Modular design 

Message selection via binary input— 
TTL levels 

*Size: 2.7 x2.6x0.7" 


The ID-2B provides required station identification without troublesome 
diode programming. The “ID over voice inhibit” circuitry allows for cour- 
teous operation by not allowing an ID until the next squelch closing. 


ID-2B Wired/Tested $99.95 1D-2B-LP Low Power $109.95 


GLB ELECTRONICS, INC. 


151 Commerce Pkwy., Buffalo, NY 14224 
716-675-6740 9to 4 


Circle (73) on Fast Fact Card 


Gostts eine SUD 


Use our 7-day Expedite Service on 
TCXO's... even faster on crystals! 


~~ Call or fax TOLL FREE for information 


® 


INTERNATIONAL CRYSTAL MFG. CO., INC. 
P.O, Box 26330 » 10 N. Lee « Oklahoma City, OK 73126-0330 * (405) 236-3741 
FAX (405) 235-1904 » Toll Free Phone 1-800 426-9825 * 24 Hour Tall Froe Fax 1-800 322-9426 


ee Ss ee ere as 
Circle (74) on Fast Fact Card 
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rofessional services 


THE PORTABLE DEPOT. | 


* FACTORY TRAINED TECHNICIANS « 
*SURFACE MOUNT TECHNOLOGY « 
= FACTORY APPROVED NATIONWIDE « 
* PUBLIC SERVICE TRUNKING « 

« VOICE GUARD CERTIFIED * 

* MPD, MPA.TPX, PCS AND ALL CURRENT PRODUCTS + 
; Route 2, Box 3386 © Lynchburg VA 24501 


804-237-3427 


PORTABLE 
Don Goodwin SERVICE, INC. 


President 1106 Laxton Road «@ Lynchburg, VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
@ Current Product Lines 
Customized Spectrum Services Factory trainco = “Voce Guard Certiied 
TECHNICIANS @ Public Service Trunking 
P.O. Box 8013 FOR QUALITY SERVICE © Sudace Mount Technology 


McLean, VA 22106 (804) 239-3049 


Tee — COMMUNICATIONS CONSULTING SERVICES The Warner Group 
Management Consultants 


« Police/Fire Systems Planning 

‘ «© Radlio/CAD/E9-1-1/Dispatch 
Jerry L. Simmons * Technology Project Management 

Communications Systems Consultin Woodbndge * Telephone Systems Analysis 
See: y i 0 Wi Center Dnve COMMUNICATIONS « Dato Network Dosign 


Land Mobile & Microwave Systems wee bape CONSULTANTS, INC. SIG BOR aied Svalome 


Toll-Free: (B00) 247-4796 » FAX: (908) 636-7260 5950 CANOGA AVENUE, SUITE 600 
WOODLAND HILLS, CALIF. 91357 


P.O Box 884 Ph (409) 588-3200 offi Netioniies Sink ‘ 
See are eee me ne (818) 710-8855 * FAX (818) 710-1467 


Montgomery, TX 77356 Fax (409) 588-4434 
STIAEE y s¥s 1 new + 301) 925-9400 
SHAFFER & ASSOCIATES, INC. fH Cee 
Fax (301) 925-8612 


Communications Technology Associates Consulting Engineers 
A diaston of Haws, Seas. Mattern & Maton, In LAND MOBILE) MICROWAVE INMNMGL. 
cA 
System Design Propagation Analysts Tel icati & Inf ti 
PLANNING AND DESIGN: PLUS; RFEP/RFQ Analysis Type Acceptance Testing e Sea iance Division ton 


© 2-Way Radia * Complete A&E Services zs 
. Mw fio ape Towers, Pur Sys Bid Specification Development ‘ ; 
Publ Safety, Trans. Goverment & friustn' 


= CAD/MDT/AVL/Paging Srelicrural: Enainger-ing TOM L. DENNIS, P.E. 
3050 Post Oak Blvd_. Suite 1700 CORPORATE OFFICE 
Donald P Nowak 1407 McCormick Drive 


Houston, Texas 77056 
Tel. ¢713) 621-4499 Fax. (713) 621-5751 Manager Landover, Maryland 20785 


MOTOROLA C : RED ‘a 
Depot Qualil Radiuy ommunications Engineering Services, P. FREDERICK G. GRIFFIN, P.C. 
Nationwide Repair - 3229 WATERLICK ROAD 
New Expanded Fagilit Coverage Predictions © Tercrain Analysis LY NCHBURG, VA 24502 
Factory trained techniceans Propagation Studies TEL: (804) 237-2044/FAX: (80-4) 237-6063 
2 Computerization of Manual Enigneennye Systems 
nani eat aes EEE ay ity Selecta ¢ Frequeney' Allocations NATIONWIDE COMMUNICATIONS 
Fast TurnAround via UPS -Parts Retum - Warranty FM, TY, Land Mobile. Cellutar, Paging Services CONSULTING 
Richard ERI by ie: MOBILE RADIO, MICROWAVE, E9-1-1, CAD 


Portacomync '813)997-2299 — ; ; : 

~ 6105-G Arlington Blvd. Falls Church, VA 22044 USA PAGING, LAN, DISPATCH COMMUNICA (A 
Mtinonzed Morerete Deuter 1) (703) 534-7880 CENTERS AND MULTI SIIR PROPAGATION 
ANALYSIS 


83-6 : F s. ¢ > 777 Qnty: 
S6e5G Rondelia Re-c/NovihsntcMyersesFCSSII02 Fax: (703) 534-7884 rootéccomm-data.com 


MCCON OMNICOM, Inc. 


COMMUNUITA TIONS FNGINEERING 


Advertising rates in Mobile Radio Technology's Classifiod Sec Mobile Communications Consulting 
tion are $69.00 per colurnn inch, por nserlion, with fraquency dis- SOR Met onoughey. PE Fat F 
counts available. There is a one inch minimurrs Principal GENE A BUZZI 

Ads larger than one inch aro sized in Y4a-inch incramants and TESA MS 
billed accordingly, as daterminad by tolal size ol the add, including 
ruled borders and rounded up to the nearest “4 inch cue 

Bhnd box ads (replias sant to MAT for larwarding) aro $30.00 VIGI7 Chestnut Oak Dawe 
and Fast Fact reader service numbers are available lor $25.00 por Cantherstuirg MD 20878 VhOT Wen 2a ae 
Sorvica. per insertion, lo cover processing and handling cosis, 

Optional color, deverminod by MRT on an issuo-by-issuo basis 
18 available al $150 per insarlion. 

A prapaymant discount of 5% is available for all 6x oF larger Iro- 
quency classiliod adveriisors who propay then full 12 month 
schedule 

No agency discounts are allowed for classed advarlising 

Contact Carla Gamina at (303) 762-1249 or lax (303) 762-0069 
to place your classified ad, Or send your advornsing matorials and 
order la Lisa Cunningham, Mobile Radio Technology, Classisod 
Advenising Department, 9800 Metcall, Overtane Park. KS 66212 


Business Opportunity 


MOTOROLA 
RADIO RENTALS 


BUSINESS FOR SALE 


Long established sales, service & repeater op- 

eration. A going business, it has franchises from 

major manufacturers and a fully equipped serv- 

ice facility. 

Steady customer base, Located in Boston Area. 
Owner wishes ta retire. 


617 | 643-4658 | 


Rentals 


¢ MT1000, HT600, P200 
* Intrinsically Safe 
e All Types Headphones 


¢ Mobiles & Portapacks 

e Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


Use 
Mobile Radio Technology 
Classified Ads 


NEW# GP300 
P200, HT600 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


Intrinsically Safe 
Dealers Welcome 


1-800-822-MOSS 


es 
* Mobiles. Repeaters 
s 


COMMUNICATIONS 
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Business Opportunity 


+++ BUSINESS FOR SALE ::+ 


Motorola Service Shop 
13 yrs. of established business success 
2 mountain top sites 
Paging System - Company Owned 


Cellular Phones 
Sales & service of all major brand comm. equip. 
Located In So. West Wyoming 
85 miles from Salt Lake City, Utah 


CALL JUDY 307-789-2058 


Repair services 


WE WILL REPAIR ANY 
MOTOROLA RADIUS 
— NO MATTER HOW 

BADLY DAMAGED 


PARTS INCLUDED—$119.95 
Offer not applicable to internally 
incomplete radios or if repairs exceed 
price of a new radio 


Also We Modify & Update 
Existing Radius Equipment 
PROCOMM 
805-497-2397 


BENDIX / KING 


Authorized Service Center 
Repair Services for all your 
communications needs! 
¢ FREE Estimates ¢ 90-Day Warranty 
* Quick Turn-around »* FM/AM/SSB/CW 
* Northwest Location 


ADIO (503) 663-5858 


SKYLINE RADIO 


$25.00 FLAT RAT 
Pius Parts & Sh 


On the folowing models 


XLH-250 RH-250 

RH-256 WH-2516 

WH-2510 RFH-252 

UC-102 UC-202 ; 

TRH-202 REGENCY/WILSON 


OTHER MODELS—S25/HR Plus Parts & Shipping 
sane MYLTIGCOM == + FAST TURNAROUND 
Moore, OK 73160-3316 * FACTORY TRAINED 
405-799-7356 _800-880-7356_* VISA - MASTERCARD - COD 


VY 


Triton 


Repair services 


CUSHMAN 


SALES & SERVICE 


FOR NEW MODEL DEMOS 


KNS ELECTRONICS, INC. 
2146 BERING DRIVE 


SAN JOSE, 


CA 95131 


PHONE: 408-432-8100 
FAX: 408-432-8359 


MO! 


DEL 7130 


TRACKING GENERATOR 
OFFSET GENERATOR 


1G 


HZ GEN & REC 


SPECTRUM MONITOR 
ENCODER 


TWO-WAY 
REPAIR §$30/hr* 


A.S.K. COMMUNICATIONS 


1-800-827-0747 


“Pius parts & shipping 


RF Fuse Prot 


for IFR Monitors 


+ Cots less than your first repair job! 


nem ik 3K 10K 


When Your Pager Problem Stack Up 


Turn to Page 
¢ $10 Flat Rate Labor * 
* 30 Day Warranty ° 
* Warranty Co 
824 Alver Ad. 
Edgewater, NJ 07020 
(201) 943-9521 PA 


Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 


NIST TRACEABLE 
Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


Quality Pager Repair Service 
* FCC License Technicians » Recrystal 
* Quick Response * Repair * Recode 
ONLY $10.00 Flat Labor Rate 
For the best pager repair. . .call today! 
POST OAK PAGER REPAIR 
(713) 957-3084 


QUALITY REPAIRS 


* MOTOROLA 

¢ STANDARD 

© UNIOEN 

* JOHNSON 

© MIDLAND 

© AND MANY WORE! | 


MOBILES rg 


ection 


A 10 Serwee Monnors since 1973 


‘ ni 
Phi 800) 288-8223 
COMMUNICATION "rere (800) 28882 
\ i 


re INSTRUMENTS 


Circle (96) on Fast Fact Card 


FREQ ERROR 


356 Hillcrest Street 
El Segunda. C4 90245 


Repair 
Recrystal & Recode 
Repair Contracts 
ntractors 
2700 Flora St. 
Dallas, TX 75201 
(214) 823-5177 
PageRepair inc. 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.1.S7. TRACEABLE CALIBRATION 
CUSHMAN IFR 

SALES NEW-USED 


AUTHORIZED 
CUSHMAN SERVICE 


== ‘'The Pager Repair People” 
High quality, cost effective, and guaranteed 
pager reparr. Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 


(303) 337-4811 FAX (303) 337-3048 


3610 Dekalb Technology Parkway 
Suite 110/111 
Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 


Equipment for sale 


GENERAL 


COMMUNICATIONS, INC. 
MOBILE COMMUNICATIONS AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory A Quality Service 
Fastest Delivery and Best Prices 


1-800-356-3200 @ 


5157 Anton Dr. AMadison, WI 53719 


Mobile 
Comminications 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 


Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


P.O. Box 7846 Fredericksbur 


Programming for MCX100; Syntor; Syntor X: MX 300s 
Available 

P1050 Alarm Receivers 

HDS Microwave Alarm System 

IMM Ultraphone Multiplex Equipment 

Codex MX2400 & 2122 Modems 

Modax 500A Equipment 

Motorola Universal Number Interface 

T3051 & T3052 Simulcast System Controller 

Syntors 136-144 DVP: 150-162: 162-174; 406-430 

Syntor X VHF & 406-420 


The New Way To Re-Crystal! 


Top Quality Ultra-High Shock Crystals For Pagers & Radios 
Motorola, GE, NEC, andallothers! Priority Delivery Available: 


Your old friends at Standard Communications’ 24 hr /72 ht 5 day/10 day 
Crystal Division are now your old friends at Standard: 15 days 


Frequency Management. We've formed an 
independent company to serve you better, | Freq UeENCY 
Management 


Greater Capacity, New Larger Facility, 
Same Experienced Pros. A Division of The D.W. Thomas Companies, inc 


15302 Bolsa Chica St., Huntington Beach,CA 90649 800/800-9825 (FAX 714/890-1832) 


Circle (99) on Fast Fact Card 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


Brasrco. 


PH (813) 773-6255 


<ENTU 


PO, BOX 1482, PIQUA, OHIO 45356 


i= MECHEM 
NING ELECTRONICS 


Replacement Batteries 


Centurion’s full line of batteries to fit leading models perfectly. 


For Two-Way Radios and Cordless Telephones 
@ Motorola M GE @ Uniden @ Maxon @ King 
@ Midland @ Cobra @ AT&T Mi Radio Shack ll Sanyo 
For a distributor nearest you, please call 
Toll Free 800-228-4563; or toll free fax 800-848-DUCK (3825) 


RION__§. 


INTERNATIONAL, INC. 
P.O. Box $2846 @ Lincoln, NE 68501 


TOUCH-TONE DECODER/DISPLAY 
& ASCII CONVERTER BOARD 


Loom 


UISISISI elie! 


Model TOD-S decodes and displays all 16 DTMP digits 
Digts are displayed on eht LED's. 32 character 
memory can be scrolled Tt will accept almost any audio 
source. Ideal for remote DTME control or data entry 
using a telephone keypad ASC11 senal output can be 
connected to your computer [8M compatible software 
included for displaying. stonng andor pnnting time, 
date and number for automatic logging 
TDD.-8 DTMF DECODER DISPLAY ASCII 
CAB-L AUDIO & SERIAL CABLES 
PS-12 HIOVAC TO L2VDC POWER PACK 
add $5 S/H - VISAMC ACCEPTED 
MoTron Electronics TEL: 1-800-338-9058 
SLO Garfield St.ad (503)-687-2118 
Eugene, OR 97402 FAX; (503)-687-2492 


'Touch Tone is a trademark af ATR'T: 


$99 
$20 
$10 


Visit our shop at 1003A 
Tyler Street in Fredericksburg. 
Direct all correspondence to our 


, VA 22404 


Syntor X 800 MC 
Spectra T/A Units 
Micors LB, HB, & UHF 406-420 & 450-470 
Memcoms: Apcors; Martis EMS Equipment 
TPL Amplifiers 
UHF PABIFE 25-40 IN; 75-100W Out 
VHF PA3IFE 15-40 IN 80-120W Out 
System 90 Acys; Sirens; PAs; Mikes: Speakers & Cables 
RTX4007 Automated Test Interface Units for R2000 
TEK 5 Meter Panels; Universal Contro! Panels 
enargets STX: MX: MT-HT, HT440/HT90 Rack and 
Single 


(703)373-3888 


Circle (98) on Fast Fact Card 


WATER RESISTANT 
PAGER POUCH 


SECURE WEB 
BELT STRAP 
DOUSLF SEWN 


ON BACK 


FOAM BUMPER 


TOS et INCHES IN UOTTOM, 


The Potch _ 


1-800-72-Pouch 


179 
v3 
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Equipment for sale 


BUYING ERICSSON - GE EQUIPMENT 
CALL OR FAX FOR QUOTE 

Rangr VHF HOW w/S350 scan ; 
Micor UHF T44RTA3803A wisys 90 - 
MAXOR 80 42-50 55 W. PL/Ext 
AEROTRON 460MHz syn. mobile 
CUSTOM MVP 800 MHz Radio only 
CUSTOM MVP. VHF wiace ..... - 
MVP HOUSING PANELS PARTS KITS . 
Delta-S 150-174 no. acc. LOW , 
Delta-S 450-470 40W S-990 acc, .... 
Delta-S Low band und “T™ band 
Phoenix-SX VHF 16 ch. wiace - - 
Phoenix-SX 406430 16 ch. new - 6s 
MASTR II 150-174 LOW : ...-from 
MASTR II 450-470 40W acc is 
MASTR If mobile cables. .. 
MASTR II VHF “LE” package. OW 

DFE W/C-500 scan accessories . 

S-990 128 ch, head w/warranty . . 33 
NE W CELLULAR HANDSETS & ‘Options -call 
MPS? MPR/MPX/MPI/MPD Chargers ... .call 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


r FACTORY 
! 


COMMUNICATION WH OLESALE to Radio Dealers! 
Conventional & 800 Mhz Trunked Radios 


* mobiles ® portables * interconnect * accessories ® antennas * 


"Lower Than Factory Prices” 


24 Hour We Carry 
' Order & Info! Telewave Site 
No Charge Management 
Card Fee! Mobile = Equipment! 


FAX: (205) 539-1663 


jAepo| dius 


x CALL NOW x 


Sign up now for FREE used equipment 
bulletins and HOT SPECIALS via FAX. 


Ph: 1-800-456-5548 
Rr 1-307-266-3010 


ICOM SPECIAL 


U16a 16 channel UHF 
Handhelds $525 
Other ICOM in stock. 
Pagers & Service also avialable 


call XPM (512) 693-4999 


Miocand [lium 


LAND MOBILE RADIO 


Factory Approved Dealers Only 
WHOLESALE PRICES 
* Large Inventory * Fast Service * Flat Rate Repair Service 
* Complete Dealer Support Program (800) 726-9015 
(612) 869-2487 


ere Radio 800-231- 0103 § g 
be eeeeennnnsnnne 


SERVICE 
CORPORATION CENTER 


GENUINE RTX SYSTEMS SALES AND SERVICE 
NEW and ready for delivery - the RTX VI CONTROLLER 


NEW ADVANCED Mobiles - Handhelds - MCHY's - Handsets 
4000 DOW RD *MELBOURNE. FL 32934/407-254-0025/800-848.4789 


Sales and Service 
800-SPOT-CRIME 


SWS Security 


MOTOROLA 
CENTRACOM | & Il 
Console components 


BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA $4080 
Ph: (415) 871-4200 


SAME DAY SHIPPING 
Call for Weekly Specials! 
= Refurbished Equipment Available FAX (612) 869-3078 


— Cw 
BUY — SELL — TRADE DISTRIBUTING 


Micor Base/Repeater from $1295 Circle (103) on Fast Fact Card 


Master Il Base/Repeater from $1295 


Mocom 70 Consolets,.....- from $250 
FOR ALL RADIOS 


Macom 70 Mobiles ..... from $100 
Micor Mobiles... ., from $150 

(] Communication Crystals 
At makes and models 


Mitrek Mobiles .. from $150 
Maxar, Radius, Traxar Mostars .. from $150 
] Channel Elements 
FRecrystaized ano compensated 


Master || Mobiles h ..... from $150 
COMPETITIVE PRICING! 


EX Il Mobiles .... : trom $100 
Peer (rug pea gad 
Viowk 


Circle (10. Fast Fact Card 
seadnaaii 816 W. 77% Street 


MPLS, MN 55423 


Channel Elements 
100,000 Freqs in Stock! 
MASTR Il, MVP, EXEC Il 

MICOR, MOCOM & MOTRAC 

$20 witrade or $25 w/o trade 
Lifetime Warranty 
3-Day Standard Delivery 
1-800-237-9654 
FAX: 513-542-8870 


Phoenix/Centura/MVP ..... from $150 


DC/Tone Remotes art from $100 
Pulsar |I/II] VHF/Bell from $395 


= Bases/Repeaters/Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 


Bob Barnett Call For 0 Sales L 
Bere cir, Wehouse1-301-806-66 CHANNEL ELEMENT HQ. 
ole, Was i ax 1-501-835- 4120 Kirby Road 800-333-9825 
BARNETT ELECTRONICS Cincinnati, OH 45223 CAL CRYSTAL LAB, INC. 
8718 Wilhite Lane * North Little Rock, AR 72120 We Buy Channel Elements. £2 ng Shiner Arie PeFAK TS 491 9825 
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lassified 


Equipment for sale 


New Device Forwards Calls to SMRs 


Your SMR users can now be reached by the peo 


ete ne need to find them — 


without the hassle of ove 


New LOGOS provides selective call 


forwarding from a land line to any phone aum- 
ber - anywhere, The caller simply calls the SMR 
user's office number as usual and LOGOS will 


forward only those callers who know the 
VIP touchtone code. 

Compatible with SMRs, roaming cellular, 
private interconnects, paging and wireline 


forward all incoming calls to the SMR, or systems, with or without overdial. GE WHOLESALE 
@ Inexpensive. No monthly tee Ml ser can reprogrim LOGOS trom any DISTRIBUTION 
; , DIME phone anywhere following simple CENTER 
B Modular plug-in insedlation. All solid state : ° 
: voice prompts. « Million Dollar Inventory 
@ Requires only one phone tine equipped with Call now for details: « Less than Wholesale 
Sayay calling and DPMP signalling, 1-800-442-4887 Prices 
+ New and Used, Bu, 
Mace in USA. Logoiron and Sell : y 


« New Dealer Packages 


Dealer inquires invited. 


eT 


~ Circle (104) on Fast Fact Card 


> DTMF > 


STEEL KEYS 
SEALED GOLD CONTACTS 


An ultra-high quality DTMF Encoder 
for absolute reliability and function. 


Logotronix Communications LLC, 12421 Washington St., Thornton. CO 80241 


SeeoroearooseT| 


iRORRRRIRTINEN TENN NERC NSO NT 


Circle (105) on Fast Fact Card 


° ANI 
¢ MEMORY DIAL 
* STORE & SEND 


For Great 


LABELS 


CALL 


Anchor Graphics, Inc. 
* Higher quality labels! 


HIGH SPEED 
SIGNALLING 


et dl 


io § © Sottware-Driven and Keyboard Programmable ig . i 

Ss ®@ 25 Memories @ High Capacity, 30 Digits per Location & . poe? a ble staff 

} ® Non-Volatile Memory @ Auto Test & PTT Disable m nowleageable sta 

; ® 5-10-20 OPS. Pure Signalling—No “Pops” Custom-made labels 

| © Speed Ad) @ Pause Ad) © Digit Expand # Wait/Send * Quick turnaround 

v @ Wide Operating Range -22 +160°f / 6-26 VDC ' " Full-service Label Mfg. 

-_ = rs iw 

ie wr - +! ® Tech Level Programming @ Sell-Contained Side Tone i _ v Tel: (214) 242-0439 « Fax: (214) 242-0959 

PK-7V, ANI3.2 7 PK-1K, ANI3.2 Se He, 1467 LeMay. Suite 117 « Carrollton, “x 75007 
PK-7H Horiz. Model Call or write for ANI3.2 Info W/ Relay "Gs - 


P.O. Box 2020 

Pollock Pines, California 95726 
(916) 644-5444 

FAX: 644-PIPO 


ECONOMY RADIO HEADQUARTERS 
“WE WILL NOT BE UNDERSOLD”’ 
¢ Motorola 800 MHz conventional & trunked 
Maxtracs. Spectra’s Mitrek, MTX, & STX, 


* Motorola 900 MHz conventional & trunked 
Maxtracs, Spectra’s, & MTX. 


* Motorola lo-band, VHF & UHF Micor, 
Mitrek, Maxtrac, Maratrac, Spectra's, Syn- 
tor X, HT600, M11000, & Sabers. 


ALL RADIOS CLEAN W/ACC’s; 
30 DAY WARRANTY. 
FROM OUR NEW 


RADIUS RADIO HEADQUARTERS 
“WE WILL NEVER BE UNDERSOLD”’ 


LOWEST PRICES IN USA — 
GUARANTEED 
GP300 8F from $499 M100 25W from $328 (CWO) 
MUST GO’S 


30W UHF of 35W 800 Mitrek 4F PL 
23 GHZ Starpoint Microwave CCTV Control .. $1,500 
BOW Maxtrac 2F 30 -36 MHz Programmed .. $350 


RADIO EXPRESS, INC. 


ofc 703-266-1928 fax 703-830-8710 
We buy Maxtracs. Spectras, HT600. MT1000, Saber, 
MIX, Radius, STX, Mitreks, Mostar, & Syntor X. 
Top SSS paid plus shipping. 
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Pipo Communications 


Emphasis is on Quality & Reliability 
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Motorola/Radius Upgrades 
and Conversions 


Order 
To: 


tenia | 

Low Profile 

Antenna for Radio 

Communication 

FEATURES: 

* Higher "QO" than whip antennas 

© 95% Height reduction 

* Models available from 2 
(HE, VHF, & OHF) 

COM-RAD INDUSTRIES 

PO Box 88, Wilson, NY 14172 


For Immediate Fax Info & Technical Assistance, 


Tel: 716/751-9945 * Fax: 716/751-9879 


GP-300 16 Channel Kits 
* Complete kit $44,95 


Standard Programming and Repairs also available 


Hlusterted: Dial Bard, 
VALRIUHP Model CR24A 


@ RadMax Communications 


COMPLETE COMMUNICATIONS SERVICE 
10677 Indianwoods Drive, Cincinnati, Ohio 45242 
§13-489-1732 


7-900 MHz 


RADIO PAGER CRYSTALS 
Specializing in MOTOROLA NEC UNIDEN 


Precision crystals at affordable prices, 


Common frequencies for popular pagers in stack. 
Custom order and specialty crystals welcome. 


* % SAME OR NEXT DAY SHIPPING * 


CRYSTRONICS, INC. 


CRYSTALS « Import * Export « Distribution « ELECTRONICS 
Phone 305-566-6949 Fax 305-566-5971 


$150 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or ‘‘as is’. 


(303) 337-4811 
FAX (303) 337-3084 


= 
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Equipment for sale 


MOBILES * BASES * PORTABLES * PAGERS * REMOTES 


PCI — PEKAAR COMMUNICATION INC. 
Steve's back, formerly of Gregory Electronics Corp, 
$ Specials of the month. $ 
GE MPR Portables P2EBRR56AKM 
GE MPR & MPX Rack Chargers 
Mot Convertacom Chargers N1244A wispkr amp. 
GE PE & PY Vehicular Chargers 
Mot MX 320 Portables H35AAU6110A 800 Trunking 
GE C800/C900 Control Heads 
GE Portamobile | 36-42 range and 132-150 range 
GE Master |l MC74 100W, 36-42 range, wiace 
GE Delta-S 40W. 150-170 range. wiacc 
Mot MMocom 70 Base, L51BBB3100, 60W, 42-50 range, desk top 
GE Custom MVP High band mabile 
GE MVP Century || and Phoonix AC Power Supply 


Catalog Available Hf you can’t find it, try us! 
BOARDS * STRIPS * ACCESSORIES « ELEMENTS 
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REPEATER FOR SALE @implai sau Se 


GE MASTR Il 
Mot. MSF5000 AS NEW!! 


UHF, 100 & 65 watt, Cont. Duty, 
110 W. UHF Continuous Duplexers, Perfect Cond. 
W/TONE REMOTE! 


VHF also avail. 
800-23 1-O103 601-264-9760 
California Radio 


$198 
$65 
$76 
$10 
$198 
$14 
$64 
$168 
$132 
$219 
$125 
$64 


Call (201)772-0704 
* REEDS 


Special 
Special 
Special 
Special 


* MOTOROLA 


JQOVHL 


F Swersweep 

llular " 

Japan radio cellu SWR Measurement Kit 
test center, Swersweep is designed to work with modem service 
monitors with tracking generator and spectrum analyz 
er enabling a plot of SIWR vs. Frequency on the CRT 
FU LLY UPDATED display. Swersweep allows the instrument to funetion 
as a scalar network analyzer. See feature article on puge 


RECENT CALIBRATION 


64 of October 1989 Mobile Radin Toehnology for more 
information 


Uses: 
$4,000 or best offer *Tuning Antennas: Base, mobile. or qliss 
*Tuning cav J or filters 
Very low hours of use. oTuning cavities. duplexers. vr fi 
Tuning preamps and Receiver front ends 
iti *Checking transmission line und trimming to resonance 
In PE R FECT condition Each Swersweep is hund buill with calibration tracoabiin to 
the National Hureau of Standards 
Call Matt Shanley ‘+500-Mbz $350. 1-1000 Mhz, $075 
Prices include slapping 


Thoroughbred Auto Grooming, Inc. 
(617) 471-2277 


Europa Marketing 
2358 S. Patterson Mesa, AZ 85202 
Phone: 602-345-6666 


MOTOROLA Radius 


DELIVERY NOW! 
Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 

On your jobsite tomorrow. We can handle any size order and have 

done so for 19 years. 


CALL 1-800-53-RADIO (72346) 
FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 
One of the largest stocks of Motorola Radius in the world. 


Circle (109) on Fast Fact Card 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
ig! pri ¢ Fax (602)275-4555 
savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 


*PAGERS*PAGERS* 
p ONE CALL CAN GET IT ALL” pp 
Al 


McMANUS COMMUNICATIONS 
NEW NEC AND PANASONIC PAGERS 

G = sRECOND. PAGERS—ALL TYPES 
E PLUS E 
PARTS, BATTERIES, ACCES.. ETC. 
R '!! WE REPAIR PAGERS !!! R 8 
Ss PHONE: 501-763-6250 Ss i 
FAX: 501-763-6533 AIR COMM 
*“PAGERS*PAGERS-s : 


primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘Systems 90'' con- 
tro| heads. PL and paging reeds, channel ele- 
ments. Cash quotations made for 

purchase of above equipment. 


4614 E. McDowell Rd. 
Phoenix, AZ 85008 


International (USA) 
1 PAGER CRYSTALS 


COMMUNICATION CRYSTALS 
CHANNEL ELEMENTS 


@ Recrystalled 
@ Complete Elements 


48-HOUR 
SERVICE 
AVAILABLE 


(606) 283-5000 
FAX: 1-606-283-0883 


1438 Cox Ave., Erlanger, KY 41018 


(Greater Cincinnati Area) 


Precision Quality Quartz 
Made to Your Specifications’ 
Circle (110) on Fast Fact Card 


Crystals— 


Towers and Land For Sale 
Former Western Union Sites in 20 States. 
Land, buildings and towers plus some 


microwave equipment for sale. Prices vary 
by location. For details call Agents Joyce 
Castille or Jim DeCicco. 


800-852-8166 or 619-497-3458 


Now, here’s a switch! 


HAncEOUARD 


automane OnN/7/IEGZ wmer switcn 
for two-way 180:0S, Cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN US.A. 
PROTECTS YOUR RADIO. 
SunGESTE ONLY $74.95 oil" 


Gra 126 
12 AND 24 VOLT MODELS AVAILABLE 


CALL NOW FOR MORE INFORMATION! 
ASK ABOU’! 
OUR NEW 

DEALER KIT? 


400 Highland Avenue 
Altoona, PA 16602 


BOOB BHO CE 
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Equipment for sale 


* JUST ARRIVED * 


Standard HX300 VHF & UHF 
Standard HX400 VHF & UHF 
Uniden SPH & DPU 

Standard GX3000 VHF & UHF 
GE MLS & Phoenix VHF & UHF 


Ph: 1-800-456-5548 
VersaTel [aiienpseaes 


NEC Relay Pagers 
Stocking common RCC & 
PCP frequencies 
Quantities are Limited 


McManus Communications 
400 N. 5th St. 
Blytheville, AR 72315 
501-763-6250 
FAX: 501-763-6533 


UAI-10 AND UAI-20 
UNIVERSAL REPEATER/LINK 


AUDIO INTERFACE *low-low-lowx 


MOSS COMMUNICATIONS INC 
1-800-767-1963 


Detailed application manual 
Low power operation, 19ma @ 12v 
CTCSS decoder on the UAI-20 only 
Assembled, tested, one year warranly 
Link manitor-mix/monilor mute contro! 
Adjuslable repeater/\ink/OTMF audio outputs 
Selectable DTMF mute on repeater and link audio 
Repeater, link, auxiliary and control audio inputs 


UAI-10 UAI-20 
$44.00 $89.00 
CREATIVE CONTROL PRODUCTS 


3185 Bunting Avenue 


Grand Junction, CO 81504 viGn 
mE 


{303) 434-9405 


MIDLAND ¢ GE e 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 

Motrac; Micor, Mocom; Mitrek; Etc. 
MT's, and GE Elements. Call for 
prices. 

| Any desired Frequency available 
for fast delivery. 
Lifetime Warranty on Crystals 
Trade-in credit on your Old 
Channel Elements 

| We Buy Used Elements 


Try us first. We always have your 
frequency available. 


1814 Hancock St. 
Gretna, LA 70053 


LAND MOBILE RADIO BBS 
Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 
wide. Call with your modem to register 
now. 

The CommLine BBS 
313-854-6441 


MOTOROLA ¢ RADIUS ¢ IDA * JOHNSON « KENWOOD 


| RadioMate J 


Professional Headsets for Professional People™ 


Cellular Telephones « All Kinds of Helmets 
Portables * Mobiles * Base Stations * Telephones 


CALL FOR COMPLETE BROCHURE 


1-800-346-6442 


RANGER 


¢ STANDARD «+ UNIDEN 
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DASES : 1, REPEATENS 


COOK’S COMMUNICATIONS 
GE AS 


160 N. Broadway VISA 
Fresno, CA 93701 MASTERCARD 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


1-800-233-8818 


October 1992 
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Cond duly tonw 


w duty 40° Can 


OLFE COMMUNICATIONS. INC 
1113 Central Ave. * Billings, MT 59102 * 406-252-9220 Fax: (406) 252-9617 


FALL SPECIALS! 


se ued FOSS t UHF a8 ace prog oe your fre $70 
TS UNE 470-290 | aug ASS $20 
ee  T38 UHF 450470 Du v5 


1700 Warek eco gous checked 12 freq 400 
. Vast 8 acc group C800 Haad 
SPEGUAL $70 
SPECIAL $75 
PORTABLES 
NT.S00 VIF ¢4raq. PL NO BATT AS G 375 
, MISCELLANEOUS 
WF GAIN RF&S100U UMF power amp. 1000 $15 
,, GE Controiier & Gaskor I Remotes Call For Quen 
‘9 Sares ED Mot Remole wior 
~ Deskon 11 OC Remote 
2-VEGA Mod C-5110 
400 MOTRAC Sper acket 
TRL Mod PA3-1AD-2 130 17S 3.4 warns 
pa impel 70-20 out 
> Masier Pro'Mastae i! Comm Panel Tone Cards 
Uses read BEmEme 


atrol Cenier 0 channo! 


CALL FOR CURRENT FLYER 
All Sales cash or cashier's check 


Natural Voice Playback 


B@ Repeater Identifiers 

@ Site Alarms 

@ Remote Telemetry 

@ Weather Stations 

@ Multiple Languages 

@ Emergency 
Announcements 


DataVoice - DV-64 
Add a Recorded Natural Voice to your 
system or equipment. Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Voice is saved in 
Non-Volatile E-Prom memory. (if power |s re- 
moved the recordings will not be lost). We'll 
record your message(s) in a male or female 
voice - or - you can record the library by using 
the aptional SDS-1000 development board on 
an IBM or compatible computer. 
Parallel input word 8 ohm Audio output 
select 600 ohm Audia 
500 ma keyline output output 
32 Kb sampling rate +9v to +14v supply 
Multiple modes Size: 4.00" x 4,25" 
Selectable timing Connectors included 
Several different models available 
Palomar Telecom, Inc. 
300 Enterprise St.. Suite E - Escondido, Ca. 92025 


(619) 746-7998 © Fax (619) 746-1610 


For Sale 


Centra Com I 
Centra Com Il 
—Whole or in Parts- 
Centra Comm II 
Ingraved Buttons. 
$6.50 per button. 


All orders shipped 
within 48 hours, 


Centra Com Il 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 
Waterbury, CT 06708 


(203) 575-9008 


WE BUY AND SELL USED MOTOROLA 
AND GE FM TWO-WAY RADIOS 

1 MSF 5000 Rotr., SOOMHz, C6S5GFB7206AT 
9 MOSTAR BOOMHz. Trurked. O35TLASGOO 
7 GE MARC V Portablos, BOOMHz Trunked, 

P7B3C55SKM 
1 MICOR Base, BOOMH:. L35HTB6100 
3 MOTRAG Rptrs,, 495MHz, C64MDB3105T 
4 MOTRAG Comm, Apire.. 460MHz, C7AMSY3IOIT 
6 CONSOLETTE Basos, 155Mtz. L43BBB3100 
8 GE MASTRA PRO Basos, 72MHz, DC44ECS55 
2B MICOR, 495MHz, T74RTA3000 

50 SYNTOR, 495MHz, T64SRA9200 

30 MICOR, 460MHz, T74ATA3000 

50 SYNTOR, 460MHz, T64SRAI200 

11 MAXAR 80, 460MHz. D34TSAGBOO0 

10 MAXAR 80. 460MH2z. 034TSA3000 

23 MTS00, 460MHz, 14346803120 

17 EXPO, 460MHz, H24XPU6120 

96 MICOR. 173MHz, TESATNIZ00 

10 MAXAR 80, 173MHz. D43TSA3000 

30 MX350, 165MHz. H43AXU3120 (OVP) 

30 MITREK, 153MHz. T83JJA3000 
150 MICOA, 153MHz. T73RTN3100 

6 MTSOO. 155Mbiz. H33SB063184 

8 MINITOR |, ISSMHz, HOJEABI212 

50 MITPEK, 48MHz, TH1JJA2900 

15 MOCOM 70, 48MHz. T71BBA1000 

12 GE MASTR Ih, 48MHz. MC74CCS33 

3 MICOR, 45MHz, TTIRTNEIO0 
3 GE EXEC Il. 3IMHz, RT74AASISAH 


SCHAEFER RADIO Co. 
1301 Grant * Box 395 * Denver, IA 50622 
(319) 984-6115 or FAX (319) 984-6220 


Equipment for sale 


PA1 & PAZ. 


MOTOROLA RADIO PROGRAMMING ADAPTORS 


From Polaris Industries, the originals! Don't be fooled by 
cheap imitations. These products are American designed, 
manufactured and supported and unconditionally guaranteed. 
PA 1 ($169.) 


¢ IBM AT/XT compatible : 
© Supports full spectrum of programmable Motorola radios RADIUS, HT600, SABER... FULL LINE OF RADIO CABLES AVAILABLE 
Includes AC wall adaptor, XT/AT adaptor cable, serial extender 
cable, manual, rugged metal case, I-year warranty \ / POLA R IS INDUSTRIES 
Additional features of PA 2 ($195.) Order by 1 pm and we'll ship that day! 
Se» Rechargeable NI-CADs 1-800-752-3571 
© On/Off switch and Charge LED MASTERCARD VISA DISCOVER COD (S&H not included) 


< " Ti 141 W, Wieuca Roud, Suite 300-B Atlanta. GA 30342-3219 
as * Data Transfer Light 404-252-3340 BLY 404-252-8929 
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Mobile Extender DGME 1000 
Digital Gated Repeater Maker DGRM S01 
The DGRM SO! provides for repeater operation 
while the DGME 1000 provides for mobile extended 
operation with use of most any two transceiver, 
Repeuter. Extend, Cross Band & Link, Lease Line 
Eliminawr. Digital gase circuit for positive control 


NEW! Programmable Delay Timer DG 200 Series 
This unit provides control of radio with delayed shut 
down alter ignition is turned off, The DG 200 Series 
is a dip switch programmable timer with delayed time 
settings of [5 min to 12> hes. This unit will handle 
30 continvous amps at 12V. The DG Series timer 
and min. power draw. DGRM S0t & SOIB ideal for | Climinates battery failure due w leaving mobile, 
Femete locations, computer, AVL. MDT, Trunking or other equipment 


ee | ae ae inadvertently 
DGRS SOL DGRM SB & DGME eo m Made COMM—NET 2000 


Protects your radio! 


® COMMUNICATIONS/MANUFACTURING 
Order 1-800-283-5158 bo ». 


20 5407 N.E. Stephens 
1 year limited warranty 


PC Moanti 5 
USA Winchester, OR 97495 Fax (503) 672-6475 ne See Sos ene 


DG 200 Series $38.00 
OON0T 


RN 


(ONY 


Antenna Farm 
11500 W. 90th St. © Overland Park, Kansas 66214 
913-492-6212 FAX 913-492-2948 


rh 
Wattmeters, elements, loads and accessories 


in stock and available for immediate 
delivery. 


Low prices « 1-800-255-6222 .- rast DELIVERY 
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BRAVO PAGERS 
NEW, in box. 
43.24 MHz 
$85.00 each 
704-644-5497 


PAGER LABELS 
Have your name and number on the 
equipment that your company sells. 
(Have the edge over the competi- 
tion.) High quality at a competitive 
price. Call us at (816)822-3692. 


LOOK WHAT PRIMUS HAS IN STOCK FOR SAME DAY SHIPMENT TO YOU... 


FEATURES.... 
PERFORMANCE.... 
and DEPENDABILITY... 


ELECTRONICS CORPORATION 


800-435-1636 (IL) 800-892-1413 FAX 800-767-7605 


October 1992 
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BI, casual 


distnbuted by 


WN Fommunigations 
Gi iomuts te 


in inners (BOO) 892-1611 
Order Fae (BOO! 284-4934 


1800) 435-9313 


Quality Leather 
Two-way, Cellular 
and Pager Cases. 


Equipment for sale Cellular services 


PHILA., PA., SO. JERSEY 


5200 Commission 
METROPH@NE 
Professional on-site installation . . 
Warranty service on all brands, 


ADVANCED CELLULAR OF PHILADELPHIA 
800-233-0013 ¢ IN PA 215-322-4600 


RS 


«48 Hour, | Week and 2-3 Week Service 
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GuRiea— procom M54 


Handheld VHF FM Transceivers 
5 Watts - 4 Channels - Extended Range 


Ideal for use on construction sites, in factories, 
for security control, and by recreational supervisors 


FEATURES INCLUDE: 


Lightweight, only 13 oz. miniature, sturdy 
high-impact plastic case, with belt clip and 
carry case. 


Rechargeable nickel cadmium battery pack. 
A.C. battery charger. flexible antenna with 
BNC connector, FCC license application 
included. 


Jacks for A.C. charger, earphone, external 
speaker/microphone, and external antenna 
with BNC connector. 


Operates on any FCC Part 90 radio service 
frequencies. 


Includes set of crystals for frequency 
-151.625 MHz (red) installed in channel 1 


(800) 345-1354 


14811 MYFORD ROAD * TUSTIN. CALIFORNIA 92680 
(714) 669-9890 © FAX: (714) 669-1081 
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iN 
Crystals For Pagers & Radios 


* Lifetime Guarantee on Bomar Crystals » Competitive Pricing 


Call 800-526-3935 ¢ Fax 800-777-2197 
201 Blackford Ave. EMAAR Middlesex, NJ 08846 


RECONDIT IONE 
MOTOROLA RADIOS 
Calo x > 800-231-0103 

a 


SS SS BSS 


USED RADIOS 


at Low Prices! 


*MICOR *GE 
*MITREK *ACA 
*PORTABLES *ACCESSORIES 
*MOCOM 70 

*MAXAR 

*APTRS *BASE STATIONS 


Large Quantities * (817) 433-5452 


Connect All Your 
Base Stations to 
ONE Remote!!! 


MulttI 
LINE 
SELECT 


Tone Remote with 
up to 8 Channels 
(F1-F8) 


Select up to 
8 Base Stations 


Electronic Rotary 
Switch for Line 
Selections 


LED Line Activity 
Indicators 


Monitor all 
Capability 
Add or Delete any Combo of Receive Audio 


Amphenol Connector & Cable Supplied 


Automation & 
Electronics 
Engineering, Inc. 
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13667 Floyd Circle 
Dallas, TX 75243 
800-527-4596 
800-383-9180 FAX 


Equipment for sale Equipment wanted 


RAMSEY COM-3 


The communications service monitor that’s 
missing one feature .... HIGH PRICE | 


Equipment Wanted 
Motorola, Jonnson, GE, 
EFJ, Uniden, Standard 


© Frequency coverage 100 KHz to 999.999 MHz 


© Signal Generator 0.1 uV to 10,000 uV with reverse Buy-Comim-Co. 
power proteclion ... no more front-end blowouts! 1-800-347-4121 


© Built-in 1 GHz and audio ag oooh counter 

* Modulation includes 1 KHz, CTCSS or external 

* The most popular low cost high performance 
monitor. .. thousands sold worldwide 

* Exiremely portable, only 13 pounds includes 


rechargeable battery at no extra cost ~>= {iy 
* Call for free 10 day trial in your shop [me .. N Fe U Y 
Ramsey Electronics Inc. VISA 
793 Canning Pkwy 716-924-4560 Base S Ee L L 
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ai 
Victor, NY 14564 716-924-4555 (FAX) 
| Equipment wanted _| Used GE-MARC 
Samp ea went) Trunking Radios 
RAVO Ss 


WANTED TO BUY {~ | TMX 8310 TMX 8210 
PAG Q 
» Professionally Refurbished 


ERS 

McManus Sneimennlaeliaiais TMX 8510 TMX 8712 
- Large Quantities available 
* 900 mHz. & other bands 


FAX (602) 585-6900 


Phone: 501-763-5250 nr | TMX 8825 TMX 8615 


Fax: 501-763-6533 s Cc T 
PAGERS »PAGERS>PAGERS> 
a 


John 
Peacock 


Tel. 800-232-7715 
Fax 501-735-7799 


“Umar. 


m® ° 90 Day Warranty* 
at 


“Warranty on electronic 
components only 

+ Extended service contracts 
available: 1,3,5 yrs. 


2 800-231-0103 
a ez ; 


New & Used Equipment Available 


KERN P. Ri 1- 0-0087 : 
mer Hienet CO100- 0087 daokeon, BS Circle (122) on Fast Fact Card 


Circle (121) on Fast Fact Card 
ower space 
GENERAL P 


COMMUNICATIONS COMMUNICATIONS 
Miocano||\[) SITE SPECIALISTS. 


LAND MOBILE RADIO LS 
# Site Selection, Acquisition, Development, Construction, 


WHOLESALE PRICES ON ALL 
Engineering, Management, Marketing. 


MIDLAND RADIOS! 
CALL TODAY! ” Sites Available Now... IL,IN, MA,MD,MI,.MO,NC,OH.TX, & VA 
10 Woodbridge Center Drive, Woodbridge, 


5157 Anton Dr. 
(908) 636-6970 - FAX (908) 636-7260 « Toll-Free: ( ) 247-4796 


ae, _A0N-266. Madison, WI 
Comer fame 800-356-3200 53719 
¢ 1991 RAM Facies Management rm 


Tower space Circle (123) on Fast Fact Card 
= .£ 


John M. Rowe SEATTLE AREA 


Antenna Sites’ Services 
Site Acquisition, Site Marketing & Commercial power with generator backup. 
Zoning Specialist Good security. Year around access. 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 

STAN STANN METROPOLITIAN CHICAGO 
AREA 


1236 Corona #2 GOLDSPAR COMMUNICATIONS 
Denver, CO 80218 206-475-9430 
REALTOR® (303) 830-0815 Fax 206-475-9410 


P O. Box 31160 
CHICAGO, IL 60631 
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C lassified 
We've got you | 


covered. 


For superior antenna site coverage along with the Quality and Customer 
Service vou expect from an industry leader — choose Motorola. Our 


navionwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country, Contact Motorola Newvork 
Services Division today for your local and national site needs or to find out 
more about our site planning and management services. 
U.S. Network Services Division, 
Antenna Site Information 
708-576-5484 


Network Services Division 
Behaumbing, 60798 
© Motorola, 1991, @ and Motorola arc trademarks of Motorola, Inc. 
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NEED TENANTS?? NORTHERN MICHIGAN 
Advertise your sites in the -ANTENNA SITES- 


NATIONAL COMMUNICATIONS COMPLETE COVERAGE 


% SITE DIRECTORY Petoskey | Indian River | Posen 
600’ Tower | 500’ Tower | 300’ Tower 


Other Prime Sites Throughout 


The Midwest! = 


Box 924, Dearborn, MI 48121 
(313) 562-6873 


MicroNet n. 


Site Management 


¢ Over 140 sites in inventory 
California, DC, Maryland, New Jersey, Texas, 
Massachusetts, New York and Pennsylvania 
¢ Site Development and Acquisition 


Call now to discuss your requirements 
and for a complete site list. 


Dedicated to advertising antenna sites for lease 


NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation. 
To get your copy write or call: yt 
*““KINTRAFAM, Dept. M, P.O. Box 6093*** 
Freehold, NJ 07728 (908) 462-5964 


MicroNet Site Management 
2370 York Road, Building B, Jamison, PA 18929 


215-491-7400 © FAX 215-491-0260 
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WOLCOTT, CT 


LATITUDE: 41 37' 18" 
LONGITUDE: 72 58° 26" 
OVERALL HEIGHT: 1310' AMSL 


AVAILABLE NOW!!! 


A AT Communications 


Corporation 
30 Campus Plaza, Edison, NJ 08837-3911 
For more information contact: Rich Berliner 
908-417-3993 * Fax 908-417-4825 
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TOWER SPACE 


Westchester « Putnam, NY 
Low-loss combiner systems for 150- 
900 MHz. Bogner and Antel 
antennas—450-900 MHz. 24 Hr. 
Emerg. UPS system. Elev. over 1000 
ft. Easy access all year. Covers 
Northern Westchester, Putnam, 
Rockland and Connecticut. 
SIGNAL TOWER COMPANY, INC. 

(914) 633-0569 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-451-7702 


; 37 CALIFORNIA ANTENNA SITES 


* Major Locations * Stand-by power 
* Secure facilities « Air Conditioning 


Or develop your own site. 
Lond available at 
Oat Mountain/Chatsworth. 


MERIDIAN 


COMMUNICATIONS & 


Since 1956 
23501 Park Sorento, Ste. 213A [A 
Colobasas, CA 91302-1355 
Contact Rich or Jack Reichler ar 


818/888-7000 


Tower space 


Tower Space Available 
28 miles N.W. of Minneapolis At 
Elk River, Minnesota 
1325 AMSL 
expanding to 1405 AMSL 
Northwest Tower Service, Inc. 
(703) 255-9781 


(612) 484-8318 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035’ 
AMSL 2635' AAT, Overlooking 
Reno and Fallon and the I-80 cor- 
ridor, 


CALL NOW, 702-827-6060 
HIGH COUNTRY COMMUNICATIONS 


Computer software 


Alpha P.C. 
Professional Pager 


Alpha Pager is a paging software pro- 
gram capable of providing access to 
multiple paging terminals and 
pagers. Alpha Pager is an executa- 
ble program that supports 200 
pagers and allows the same mes- 
sage to be sent to multiple pagers. 
The pagers can be identified by a 
name or by a number. Alpha Pager 
uses the IXO protocol to match the 
industries paging standard. 


FEATURES: 

¢ Easy to install (copy & execute) 
Super fast executable program 
Will not conflict with other software 
Supports I/O ports Com 1 or Com 2 
Supports multiple paging terminals 
Supports over 200 pagers by name 
Supports Alpha or numeric pagers 
Supports simultaneous paging 
Priced to sell at $39.95 quantity one 


Paul Quinn Associates 


103 Commercial Avenue 
Carrollton, GA 30117 


404-834-9802 
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Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll, 


205/987-1523 


eeenve*es#se#s# 
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Computer software 


Computer Software for Communications 
Engineering Applications 


VHF/UHF Land Mobile Radio Engineering Programs 
m@ Predicted Area Coverage, Shadow, & Field Strength Models 
m FCC Carey Curve Contour Plotting and Reports 
@ Point to Point Link Analysis and Path Profiles 
Microwave Engineering Programs 
@ Path Analysis and Profiles 
@ Quadmap Crossover Points 
3 and 30 Second Digitized Terrain Elevation Data 

m CD-ROM and Floppy Diskette 


ROCKY MOUNTAIN COMMUNICATIONS, INC. 
—. __--s 2023 Montane Drive East m Golden, CO 80401-9124 
(303) 526-5454 Fax: (303) 526-2662 


SS CALL TODAY FOR YOUR FREE DEMO DISK! 


SS 


ENGINEERING AID SOFTWARE 


CONSULTING SERVICES 


*S ca . o Gaol 
= License Assistinen © HAAT Calculates 


30 Second & 3 Arc Second Data Bases Now Available 
TECHNICAL COMMUNICATIONS SOFTWARE 
P.O. Box 884 Montgomery, TX 77356 © (409) 588-3200 * FAX (409) 588-4434 


Pyramid Communications Service Management 


Serial Fe SOftware____— 
Version 3.0 | Inventory — pS E 
Only $279 LA | Radios wae i od Mailing labels Invoices | 
—, Kizs Productivity Reports 
xiii HB) Free Demo Customer a 
( (! _———— S—& Manual AL pairs | 
— 3s oye ¢ 6 


210 Main St #153 Seal Beach CA 90740 (J (414) 730-4190 2 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 
(CEMS) i 
‘ i 


LAND MOBILE RADIO COVERAGE 
(LMRC) 


MICROWAVE 


@ Menu Driven - Color Conted 


LAND MOBILE RADIO 


@ Coverage Diagrams 


@ On-Screen Path Protil: @ Multiple Prediction Muxtels 


@ Diffraction Los @ Wd) KRodials - 8) Mi (S) Kem) Radius 


@ Reflected Sicaal Anabon © Rebel Maps in Color 


@ Route and Seucm Diss am © Intermedelstion Calculations 


@ Map Crone. - Graph wb e STs and Re Frequencc: 
Di * - 
© Upte ve Order 


© Graphic Presentations 


NORTON ENGINEERING 
10002 McDulf Court 
Vienna, ¥A 22181 


Demo Disk 
and 
Sample Printouts 
Available 


703) 938-5745 
Fax: (703) 938-9163 


Circle (128) on Fast Fact Card 


October 1992 Mobile Radio Technology 93 


Computer software 


RADIO ENGINEERING PRODUCTS 


Everything you need for Site Development and FCC Applications 


SOFTWARE ENGINEERING SERVICES FCC INFORMATION 

« 3-D Terrain Consulting Dial Access 

* Coverage Coverage Predictions State Frequency 
Predictions Lists 

* Fresnel Zone 2-10 Mile H.A.AT. Custom Searches 
Studies a 

Engineering Package Frequency Selection Mailing Labels 

Intermodulation Topographical Profiles Printouts 

Studies 
3 or 30 Second Intermod Study Data Files 


Terrain Files 
C.E.T. INC. 


Orders: 800-445-0297 1001 S. Ridgewood Ave. 
FAX: 904-426-0014 Edgewater, FL 32132 


Identify and prevent 
communications site 
interference in minutes 
rather than hours. 


Introducing ComSitePlus, PC-based 
software that combines the popular 
DeSensePlus and IntermodPlus to integrate 
Transmitter Noise/Receiver Desensitization with 
Intermodulation analysis. ComSitePlus picks up 
where most intermodulation programs leave off. 

Automates looking up receiver desense and 
fitter curves. Intelligent data entry algorithms. 
Calculates all signal levels and recommends 
additional isolation requirements. Works with all 
Land Mobile radio bands, 25-1,000 MHz. 


Circle (130) on Fast Fact Card 


COMSITE Pius 


For a brochure, call 1-800-845-0408, 
Individual communications site 
consultation available. 


Terrain Analysis Package (TAP)™ 
PC-based software for RF studies 
¢ Area field strength coverage maps. 
e Shadow maps, 
* Choice of propagation models. 
¢ Point-to-point/microwave fade margin and 
igh reliability calculations. ma 
SoftWright e User-customized data base for buildings and 
791 South Holly Street vegetation. ; 
Denver, Colorado 80222 * Digital elevation data on floppy disk or CD-ROM. 
(303) 329-6388 ¢ Intermodulation product studies. 


FAX (303) 329-0901 Free demo disk upon request. 


lin H2A lin 
Announcing Now Software: 


Coverage Analysis Module 
For the H2A Professional Transmission Planner 
The module computes and plots FCC Carey ang 
broadcast curves, shadowing. field strength, terrain 
elevations. etc based on 3-sec terrain data 
Other modules assist in map work; path geometry 
profiling and performance; route plotting: intermod 
products and interference analysis 
Reasonably Priced « Easy to Use + Fast 


H2A Communications 
SMR BILLING/ ACCOUNTS RECEIVABLE rN a08) 882-S254/F AX (206) 883.1195 
$396 


‘CES ‘IDA ‘Johnson ‘Trident ‘Uniden ‘*Zetron Circle (131) on Fast Fact Card 


Billing Accounts Receivable 
Recurring Billings (flat rate) Apply Payments 

Daily Billings Generate Statements 

Air Time Billing Print AR Ageings 

Long Distance Billing Generate Service Charges 


RADIO SYSTEM DESIGN 


Computer Software for PC's 


Handles all of your business billings. 

Easy 10 understand and learn. 

Requires a minimum of file data keying, 
Mix or match different download formats. 
Simple and flexible approach to sales taxes, 
General Ledger Interface. 


CLEVER SOFTWARE 


3033 13th Ave. SW, Suite 139, Fargo, ND 58103 
Phone: 701-237-0277 Fax: 701-237-0228 


* Digital Topography - 3” and 30” * 3-D Displays 

* Geographic Boundaries * Radio Coverage 

* Demographic Analysis * Path Profiles 
* Full Range of Design Options 


Applied Spectrum Research 
2975 Valmont *100 Boulder, CO 80301 USA 
| Promotional 303 444 4871 FAX: 303 444 4872 


The Perfec 


include: 
Pe cee cigtaatae aan * Online/Remote Access Services » FCC & FAA Databases 
Prireepals * 3 Arc Second Terrain Data * 1990 Population Data 


Communications Data Services, Inc. 
6105-E Arlington Bivgd. Falls Church, VA 22044 
{(7039}534-0034 © (800) 441-0034 


Promotional Real World ~ CDS offers you the tools to predict radio propagation 
Executive Gi muerry = coverage with unprecedented accuracy. CDS Real 
Propagation World Propagation™ Studies are an invaluable tool 
+f used in the design of RF communication systems. Call 
+ ee + us to discuss how we can supply you with the 5 
ahi resources you need. Other RF Engineering Tools 
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Computer software 


SCADA Software 


TURBEX-Z for water quality, 
waste water and general site 
monitoring and control using 
ZETRON equipment via 
packet radio. 


AgZax for agricultural 
monitor and control using 
packet radio. 


CYCURE turnkey site security 
monitoring system, auto alpha 
paging, billing and invoice 
system, uses ZETRON Mod 17 
and 2000 series. 


TECHNICAL AND 
ENGINEERING 


TDEX2 path, propagation, 
terrain analysis, contours, 
area, shadowing, workstation 
interface. 


IMSITE V 3.10c intermod and 
general interference analy. 
includes small expert system, 
worlds fastest, hands down, 
no excuses. 


OMEGAS PE’s Intermod prm. 


includes IMSITE. 


SERVICE SHOP 
AND BILLING 


CYRNET service shop oper. 
system, recurrent billing, 
terminal equipt. download, 
interface and conversion, 
autopricing from mfg. data or 
inventory, FIFO or LIFO, 
service history tracking, 
numerous reports, good 
management, tech utils, highly 
configurable system for PC 
networks. 
CYR-XCHANG/DID-Tracer 
turnkey answering service 
with AR and billing for PC 
networks. 

Updates Available — 

Please Call 

Full BBS Support 
CyberSym Control Systems 
P.O. Box 227 
Blacksburg VA 24063 
703-268-5400 Voice 
703-268-9767 BBS 
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Wa 


A tN Oe AT Ra 
Software since 1982 ¢ (619) 560-0644 
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Services 


| FCC FREQUENCY INFORMATION !It! 


arts 90, 95 and 22 
Custom Reports: Marketing or Engineering—Your Geographic Area 
Database Updated Daily 


Private Land Mobile Radio Services * Common Carrier and Private Carrier Paging * Cellular Licensees with Cell Sites 
¢ SMRs-Trunked and Conventional = « VHF and UHF Control Links 
Output on diskette or 9 track tape (printouts also available) for easy analysis of your data: 
© Sort by your priority © Identify potential customers * Identify potential interference 
¢ Locate transmitters * Only the information fields you want © Print mailing labels 

* Identify used and unused frequencies 


Call or Fax your request for a FREE ESTIMATE 


a 


eT 
Tn ee 
“= 
i 
“a 


~ An Alliance Telecommunications Company 
Business Information Services—251 West Renner Road, Richardson, TX 75080 


Phone: 214/680-1000 Fax: 214/680-9802 
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Pe, REPAIR & RETUNING 
4B G OF 


DUPLEXERS 


DUuPLETUNE MOTOROLA 
‘udanrat ow wk Filter Systems AUTHORIZED DEALER 


SALES AND SERVICE 


FIELD TECH 


$28k - $34k PLUS OVERTIME 
Positions Available in Boston & Miami 


716-834-2787 Rx Multicoupliers 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Top Jobs — Top Pay $$$ 
Audio & Video Courses Available. 
FREE Details 
WPT PUBLICATIONS 
1-800-800-7588 


Help wanted 


A * . 
Regional Technical Coordinator 

Americun paging, Inc.. one of the nation’s fastest growing major messaging information companies is seeking 
an experienced communications systems technician to be responsible for the technical quality of extensive RF 
paging networks ina three state region of the southwestern United States. This person wil] coordinate all techni- 
cul activities within the region, and provide consultation and supervision to both contract service centers and 
company employees. 

Long term growth opportunities, excellent compensation and benefits. The qualified candidate will possess 
good interpersonal skills. strong belief in quality, and FCC license or equivalent technical certification, At least 
five years experience in land mobile or paging operations, including digital switching and voice storage, preferred, 


Systems Engineer 


American Paging, is also seeking an experienced RF SYSTEMS ENGINEER for its corporate headquarters 
in Minneapolis. 

This position involves the design and enhancement of local and regional land mobile data transmission sys- 
tems, including antenna systems. RF propigution, traffic loading. and digital switching and voice storage. Ex- 
tensive interaction with the FCC. telephone company’s interconnect personnel, and paging field offices. Long 
term growth opportunity. excellent compensation and benefits. 

The qualified cundidate should possess a BSEE degree or certified professional standing. In addition, the 
candidate should have at least five years of experience in land mobile RF engineering with a thorough back- 
ground in digital switching. telephone interconnect, FCC relations and digital voice messaging 


A minimum of three (3) years experience in service 
of Motorola Two Way radio systems and equipment 


plan. Call 1-800-323-7212 to arrange an interview or 
send resume to: 


Industrial Communications & 


Electronics, Inc. 


100 Marion Drive 
Kingston, MA 02364 
Ken Holmes, Service Manager 


All replies are confidential. Please send resume to George Orr, Vice President Human Resources, 


AMERICAN ' 
PAGING =e 


4 tt Commany 


1300 Godward Street NE. Suite 3100, Minneapolis. Minnesota 55413. Fax: (612) 623-4413 


lassified 


 SEFA INC 


EF & I Turnkey 
Microwave & Two-Way Services 
Engineering 
System Design 

Equipment 
System Installation 


1116 Dobie Drive 214-424-5680 
Plano, Tx 75074 214-423-5862 FAX 


ING 


Minimize your Losses 
Maximize your Gains 


DU 


D P ELECTRONICS, INC. 
152 Floyd Avenue 
Bloomfisid, NJ 07003 


(201) 748-6334 


Tower Services 


LIGHTING, INC. 


FAA APPROVED OBSTRUCTION LIGHTING: 
RED INCANDESCENT 
MEDIUM INTENSITY STROBES 


1630 ELMVIEW 
HOUSTON, TEXAS 77080 
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(713) 973-6904 
FAX: (713) 973-0205 


Nationwide Antenna Site Searches Conducted for all Types of Radio Service 


Whether you need one antenna site or one hundred antenna sites, let us ase our proven methods to meet your 
technical requirements and schedules We locate the stle(s), provide independent auditng for correctness and 
completeness of data, negotuale competitive leases for you and provide you with all documentation for hlings and 
engineering reviews, all {rom one source. presented to vou on our casy lo read and use Professional Site Reports 


We have a large, nationwide database of antenna sites and building structures avaiable for immediate use aflered by 
tower and rooftop managers throughout the US 9 Our engineers will work on your behall to give you maximum 


benefits for your site leasing needs 
RETCOM., Inc. 


1425 Greenway Drive / Suite 355 
Las Colinas, Texas 75038 


oy" 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 
38 lessons written exclusively for Mobile Com- 
munications Servicing. $375.00. Cai or write for 
free information: 


BUY & SELL 
Used Duplexers 
Also repair & retuning. 


P.O, Box E, 
Klamath Falls, OR 97601 
(503) 882-5408 


Help wanted 


PageNet, the largest paging company in the U.S., has aggressive plans for 
continued growth nationwide. Currently, we have opportunities for qualified 
professionals to participate in the expansion and maintenance of our state- 
of-the-art paging network. Openings exist in various cities throughout 
the U.S. for the following: 


Systems Manager 


In this position, you will have responsibility for the design, engineering, 
construction and continued growth and reliability of the complete pagin 
system. We require a working knowledge of paging systems and/or R 
transmitters; experience managing technicians is a plus. Dept. SM-MAT. 


Systems Technician 


You will have reponsibility for installing and maintaining base stations and 
paging terminal equipment, Atleast 1 year experience with paging or two- 
way FM transmitters is required. Dept. ST-MAT. 


We offer competitive salaries and a full range of medical and other insurance 
benefits. Qualified applicants should send resume with salary history and 
requirements, indicating appropriate department code, to: Paging 
Network, Inc., 4965 Preston Park Blvd., Suite 500, Plano, TX 75093. 
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Equal tunity Employer 
No Phone Calls Please 
Principals Only 


You don’t pay if it won't tune. 


DENNIS COMMUNICATIONS 
3181 Fulton * Abilene, TX 79605 


CALL: 1-800-727-5657 


Services 


Phone 214 / 550-0320 
FAX 214 / 580-0641 
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Help wanted 


CELLULAR 
OPPORTUNITIES 


National openings for experienced 
Cell Site Techs, Switch Tech, and 
other TECHNICAL PERSONNEL 
at all levels within Cellular Commu- 
nications. Locations in a number of 


markets. 


LAWRENCE PERSONNEL 


1000 Valley Forge Circle 


King of Prussia, PA 19406 @ 


215-783-5400; 215-783-6008 (FAX) 
COMMUNICATIONS RECRUITMENT SINCE 1957, 


Personnel Available 


PERSONNEL SERVICE 


« Executive * Management * Marketing 
+ Sales * Engineers * Technicians 
NATIONAL RESOURCE OF PERSONNEL 
Employers: CALL 606-491-5410 
—Applicants Welcome!— 
Send resume. area preference and salary requirement 


to address below. Fees are company paid. 


_ Communication Resources 


a 


SER The communication personnel specialists 
P.O. Bax 141397 * Cincinnati, OH 45250 
606-491-5410/FAX 606-491-4340 


You don’t need an emergency 
for dependable transmitting and 
receiving to be critical. VERTEX 
believes it's necessary all the time. 
With 35-plus years of radio com- 
munications leadership, our repu- 
tation for high-tech innovation and 
rugged reliability is well-known. 

VERTEX delivers superior UHF, 


VHF and Low-Band Mobiles and 
Handhelds backed by a 3-year 
warranty, competitively priced — 
without sacrificing quality, no 
matter what your budget. 

For details on the VERTEX 
VHF/UHF compact handhelds, 
complete 4, 12/24 and 99 channel 
mobile line and our exclusive dual- 


+ TH He6 


band handheld with MIL STD 810 
C/D and FCC Part 80 see your 
nearest VERTEX dealer or call 


« United States - (310} 404-2700, Yaesu U.S.A, « Central & So. America — (305) 593-2500, Yaesu Int'l Sales * Cana 
© 1992 Yaesu U.S.A., 17210 Edwards Rd., Cerritos, CA 90701 


Specifications subject to change without notice or obligation 
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A Page in Time. 


Our PE-1000 Paging Encoder has carved a proud new 
chapter in simple, reliable, paging. No tools, software, or 
tomahawks are needed to program the user friendly 
features — it's done through the keyboard. 


Tne PE-1000 is compatible with all two-tone sequential 
formats, and is also available in five-tone and RPC1. An 
internal memory, made up of standard Motorola and 
G.E. tone groups, provides 1000 calls. Non-standard 
tones as well as an optional 19 inch rack mount model 
are also available. 


Ifyou need tosend just one call, scout our PE-2P Encoder. 
The PE-2P is designed to be installed inside the radio or 
other enclosure, and is programmable from a memory 
base of 32 tone frequencies. Both the PE-1000 and PE- 
2P Encoders are perfect matches for our programmable 
1000 call SD-1000 Two-tone Sequential Decoder. 


The PE-1000 isn’t justa legend, it’s ready for pronto one 
day delivery and is covered by our epic one year, no 
hassle warranty. Why not send that tired old encoder to 
the Happy Hunting Grounds with the wampum it takes 
for a few service calls 


PE-1000 Desktop Encoder $224.95 
PE-1000RM Rack Mount 324.95 
PE-2P Single Call Encoder 54.95 
SD-1000 Decoder 59.95 


{all prices are service station net) 


pola COMMUNICATIONS 


M@ SPECIALISTS, INC. 


426 W. Taft Ave.. Orange, CA 92665-4296 
Local (714) 998-3021 Fax (714) 974-3420 
Entire USA 1-800-854-0547 
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